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OBSEVATIONS 

I 

Q  N  THE 

Mod  frequent  Species  of  Hydrocepha¬ 
lus  Internus, 

VIZ. 

The  DROPSY  of  the  Ventricles 

of  the  BRAIN. 

HjpHE  hydrocephalus ,  or  clropfy  of  the 
head,  is  either  external  or  internal. 
The  former  has  its  feat  in  the  cellular  fub- 
fiance,  between  the  fkin  and  the  pericra¬ 
nium^  or  between  this  membrane  and  the 
fkull.  In  the  internal  hydrocephalus ,  the 
water  is  fometimes  collected  between  the 
cranium  and  dura  mater ,  or  between  this 
lafl  and  the  pia  mater ;  but  mofl  common¬ 
ly  is  found  in  the  ventricles  of  the  brain, 
immediately  below  the  corpus  callofum: 
And  this  is  not  only  the  moll  frequent 

A  2  and 
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and  fatal  fpecies  of  the  hydrocephalus ,  but 
alfo  that  with  which  medical  writers  feem 
to  have  been  leaft  acquainted. 

Hippocrates,  in  his  fecond  book  de 
morbis ,  has  enumerated  the  figns  of  wa¬ 
ter  in  the  brain,  as  his  words  have  been 
rendered  by  all  the  tranflators.  But  tm  tu 
■ty-zzva.hu  more  properly  fignifies  upon  than 
in  or  within  within  the  brain  ;  and  that 
Hippocrates  only  fpeaks  here  of  water  lod¬ 
ged  between  the  dura  mater  and  brain  can 
fcarcely  be  doubted,  fince  he  propofes  to 
evacuate  it,  by  making  a  perforation  in 
the  upper  part  of  the  cranium,  -urpos  t ov  ey- 
scsipaA ov;  which  operation  could  have  been 
of  no  ufe,  had  the  water  been  contained 

within  the  brain  itfelf. 

Celsus  has  only  mentioned  briefly  the 
hydrocephalus  externus,  or  dropfy  of  the 
teguments  of  the  head*.  Aetius  and  Pau- 
lus  iEgineta  go  a  little  farther  ;  for  when 
they  treat  of  this  dileafe,  they  obferve  that 

water 


*  De  naedicina,  lib  4.  cap.  2* 
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water  is  fometimes  found  between  the 
Ikull  and  the  membranes  of  the  brain. 

Hi  ERONYMUS  MERCURIALIS,  who 
flouriflied  in  the  beginning  of  the  fix- 
teenth  century,  mentions  the  colledion  of 
water  in  the  ventricles  of  the  brain  as  a 
thing  that  may  poffibly  happen ;  but 
adds,  that  in  fuch  a  cafe  an  apoplexy  muff 
be  the  confequence  *. 

Wepfer  has  collected  feveral  cafes 
from  different  authors,  in  which  water 
was  found  in  the  cavities  of  the  brain 
and  the  celebrated  Boerhaave  mentions 
fuch  a  diforder  as  one  fpecies  of  the  hy¬ 
drocephalus  J.  But  none  of  thefe  authors* 
nor  indeed  any  other  that  I  have  met 
with,  who  wrote  before  them,  have  fa¬ 
voured  us  with  the  figns  by  which  we 
may  diftinguifh  a  dropfy  of  the  ventricles 
of  the  brain  from  other  difeafes  affedxng 
that  organ* 

M.  Petit, 

*  Upufcula  aurea,  lib.  de  raorb*  puerorum, 
f  Hilt  apople&icorum. 

+  Boerhaave  Aphor.iin.  §12/8. 
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M.  Petit,  in  a  fhort  paper  on  the  hy¬ 
drocephalus,  publiflied  in  the  Memoirs  of 
the  academy  of  fciences  for  the  year  1718, 
ohferves,  that  in  ail  the  bodies  which  he 

had  opened,  he  never  found  water  any 
where  wdthin  the  cranium ,  but  in  the  ven¬ 
tricles  of  the  brain  ;  and  therefore  fup- 
pofes  the  other  fpecies  of  internal  hy - 
drocephali  to  be  very  rare. 

The  fymptoms  of  a  aropfy  in  the  ca¬ 
vities  of  the  brain,  according  to  that  juft- 
ly  efteemed  author,  are,  in  the  beginning, 
flight  convulfions  of  the  mouth  and  eye¬ 
lids,  biting  of  the  lips,  grinding  of  the 
teeth,  and  picking  of  the  nofe,  as  in  the 
cafe  of  worms.  The  patients  are  either 
coftive  or  have  a  purging,  and  fometimes 
a  vomiting.  They  are  more  or  lefs  drow- 
fy,  according  to  the  quantity  of  water 
within  the  brain.  They  grow  languid, 
feeble,  fad,  and  pale  ;  the  eyes  look  dull, 
the  pupil  dilates,  the  futures  of  the  fkull 
open,  and  its  bones  become  foft.  The 
forehead  rifes,  the  eyes  feem  to  be  pro¬ 
truded 
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truded  out  of  their  orbits,  the  head  fwells 
fo  as  fometimes  to  burft,  and  the  patient 
dies  foon  after. 

Alt  ho’  this  account  of  the  fymptoms 
of  the  hydrocephalus  interims  be  much  more 
juft  than  what  is  to  be  met  with  in  any 
author  before  M.  Petit ;  yet  ftill  it  is  fo 
far  incompleat,  that  I  may  venture  to  fay, 
that  it  will  not  be  found  fufficient  to  di- 
ftinguifh  a  dropfy  within  the  brain,  un- 
lefs  when  it  is  attended  with  a  fweiling 
in  the  head. 

M.  Petit  mentions  flight  convulfions 
of  the  mouth  and  eye-lids  in  the  begin¬ 
ning  ;  whereas  I  have  never  feen  any  con¬ 
vulfions  till  towrards  the  end.  He  fays, 
the  patients  are  always  more  or  lefs  drow- 
fy  ;  but  I,  on  the  contrary,  have  often 
obferved  them  more  watchful  at  firft,  al^ 
tho’  in  the  advanced  ftate  they  not  only 
become  drowfy  but  comatofe.  He  in¬ 
forms  us,  that  he  never  faw  the  water 
collected  any  where,  but  in  the  ventricles 

of  the  brain.  Now,  were  this  the  cafe,  it 

is 
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is  certain  that  the  opening  of  the  futures 
and  fwelling  of  the  head  could  not  hap¬ 
pen  but  to  the  youngeft  infants,  who,  by 
the  bye,  are  not  fo  fubjedl  to  this  kind  of 
hydrocephalus  as  children  of  two  years 
old  and  upwards  ;  for,  of  about  twenty 
patients  whom  I  have  feen  die  of  this  di- 
{temper,  one  only  was  under  half  a  year 
old,  the  reft  between  two  and  lixteen  ; 
who  all  went  off  without  any  fwelling  of 
the  head,  opening  of  the  futures,  or  pro- 
trufion  of  the  eyes. 

Lastly,  M.  Petit  has  taken  no  notice 
of  the  averfion  to  light,  fquinting,  the  va¬ 
riations  of  the  pulfe,  and  the  degree  of 
feverifh  heat,  which,  as  we  fhall  after¬ 
wards  fee,  are  the  fureft  diagnoftics  of  the 
difeafe. 

M.  le  Dran,  who  wrote  after  M.  Pe¬ 
tit,  has  deferibed  the  hydrocephalus  inter - 
nus  in  fuch  a  manner  as  would  make  one 
believe  he  had  never  feen  the  diftemper,  ex¬ 
cept  when  it  happened  to  be  joined  to  a 

collection 


( 
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collection  of  water  between  the  cranium 

and  brain  *. 

/ 

Dr  Dona  ld  Monro,  in  his  treatife  of 
the  dropfy,  has  well  enumerated  the  feve- 
ral  kinds  of  the  hydrocephalus :  But  by  the 
fymptoms  he  mentions,  of  the  internal 
kind,  we  fhall  be  hardly  able  to  diftin- 
guifh  it  from  feveral  other  diforders  of 
the  brain,  as  he  himfelf  has  very  juitly 
remarked. 

It  may  feem  ftrange,  that  a  dropfy  of 
the  ventricles  of  the  brain,  which  in  our 
days  fo  frequently  occurs,  fhould  have 
been  altogether  unknown  to  the  ancients, 
and  fo  little  attended  to  by  mofh  of  the 
moderns.  The  reafon  may  be,  that  thole 
patients  who  were  carried  off  by  this  dif- 
eafe  have  been  generally  fuppoied  to  die 

of  a  fever  ending  in  a  coma  ;  and  in  fuch 
cafes  the  head  is  feldom  opened. 

Alt  ho  a  dropfy  of  the  ventricles  of 
die  brain  does  very  rarely  occafion  any 

B  opening 


*  See  his  Operations  in  furgery,  article  of  the  Dropfy, 
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opening  of  the  futures,  or  fwelling  of  the 
head  *  ;  yet  in  mod  cafes  it  may  be  ea¬ 
sily  diftinguifhed  from  every  other  difor- 
der,  by  the  following  fymptoms,  which 

with  the  greatefl  care  I  have  collected,  in 

/ 

attending  about  twenty  patients  in  this 

difeafe. 


*  Ve sal i vs  gives  an  achotlnt  of  a  child  of  two 
years  old,  whofe  head  was  greatly  enlarged,  and  in  the 
ventricles  of  whofe  brain  he  found  nine  pounds  of  wa¬ 
ter  :  But  this  is  an  extraordinary  cafe  ;  and  it  is  probable 
the  water  began  to  be  collected  foon  after  the  child’s 
birth,  and  before  the  futures  of  the  fkull  could  offer  any 
confiderable  refiftance  to  its  prelfure.  I  fhail  only  add 
here,  that  1  have  not  only  never  obferved  any  increafe 
of  the  fize  of  the  head  in  the  fpecies  of  hydrocephalus 
of  which  I  now  treat,  but  that  it  is  an  error,  though  a 
common  one,  to  imagine,  that  thofe  children  who  have, 

big  heads  are  mod  liable  to  this  difeafe ;  for  of  all  thofe 
whom  I  have  attended,  fevw  or  none  were  remarkable 
for  the  largenefs  of  their  head,  but  feveral  had  been  ve¬ 
ry  fprightly,  and  of  a  delicate  r&ake. 
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An  Account  of  the  SYMPTOMS  in  the 
DROPSY  of  the  Ventricles  of  the 
BRAIN. 

FIRST  STAGE. 

CH  i  ld  ren  who  have  water  in  the  ven¬ 
tricles  of  the  brain  begin  to  have 
many  of  the  following  fymptoms,  four, 
five,  or  fix  weeks,  and  in  fome  cafes  much 
longer,  before  their  death. 

At  firft  they  lofe  their  appetite  and 
fpirits;  they  look  pale,  and  fall  away  in 

flefh;  they  have  always  a  quick  pulfe, 
and  fome  degree  of  fever.  In  fome  cafes 
I  have  feen  a  hydrocephalus  attended  with 
a  confiderable  degree  of  fever, which  had 
frequent  remiffions,  but  without  any  or¬ 
der  or  regularity  :  In  other  cafes  the  pa- 
roxyfms  came  on  pretty  regularly  in  the 

evening,  and  then  the  difeafe  was  taken 

\ 

for  a  flow  irregular  nervous  fever,  or  for 

B  2 
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one  occafioned  by  worms.  At  this  time, 
in  children  of  five  years  and  upwards,  I 
have  found  the  pulfe  at  a  hundred  and 
ten,  in  others  at  a  hundred  and  twenty, 
and  in  a  few  cafes  at  a  hundred  and  thir^ 
ty,  or  even  at  a  hundred  and  forty  firokes 
in  a  minute ;  but  rarely  ever  fo  full  as  to 
indicate  bleeding. 

In  others  the  quicknefs  of  the  pulfe 
and  heat  of  the  fkin  were  not  fo  confides 
able ;  but  I  do  not  remember  to  have 
feen  any  patient  who  had  not  fome  de¬ 
gree  of  fever  in  this,  which  I  call  the  firffc 
ftage  of  the  difeafe. 

While  the  feveriihnefs  continues  or 
iricreafes,  they  lofe  their  appetite  more 
and  more ;  their  tongue  is  often  white, 
fometimes  it  is  remarkably  clean,  and 
towards  the  end  of  the  difeafe  acquires 
an  aphthous  rednefs.  They  are  thirfty, 
and  frequently  vomit  once  or  twice  in  a 
day,  or  once  in  two  days.  They  com¬ 
plain  of  a  pain  in  the  crown  of  their  head, 
or  in  the  forehead  above  their  eyes.  They 


\ 


are 
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arc  commonly  coftive,  tho’  fometimes  they 
have  returns  of  a  loofenefs.  When  bound, 
they  are  not  eafily  moved  by  a  purge  > 
fometimes  they  are  troubled  with  gripes. 
Their  fpirits  being  low,  they  incline  moft- 
ly  to  lie  in  bed,  altho’  they  are  often  more 
difpofed  to  watching  than  to  fleep.  They 
cannot  eafily  bear  the  light,  and  complain 
when  a  candle  is  brought  before  their 
eyes.  They  are  obferved  to  pick  their 
nofe,  and  in  their  fleep  to  grind  with 
their  teeth,  as  in  the  cafe  of  worms. 

These  are  the  fyrnptoms  of  the  firft 
ftage,  during  which  it  is  very  hard  to 
diftinguilh  this  dropfy  of  the  brain  from  a 
flow  irregular  fever  occafionecl  by  worms, 
by  fome  other  diforder  in  the  bowels,  or 
by  fome  other  caufe.  In  the  fecond  ftage, 
the  fyrnptoms  enable  us,  with  fome  cer¬ 
tainty,  to  difcover  the  nature  of  the  ail¬ 
ment.  But  before  I  proceed  to  enumerate 
them,  I  fliall  juft  obferve,  that  I  never  had 
but  two  patients  who  had  not  the  vomit¬ 
ing  during  either  the  firft  or  fecond  ftage. 

One 
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One  of  thefe  was  a  girl  of  eight  years  of 
age,  who,  tho’  fhe  had  an  averfion  to  food, 
yet  never  threw  it  up  but  once,  and  that 
was  on  the  third  day  before  her  death  ; 
nor  did  fhe  ever  complain  of  a  headach 
till  twelve  or  fourteen  days  before  fhe 
died ;  whereas  this  laft  fymptom,  for  the 
rnoft  part,  begins  three  or  four  weeks,  and 
in  fome  cafes  feveral  months,  before  the 
end  of  the  difeafe :  She  alfo  could  bear 
the  light  better  than  any  I  have  feen.  The 
other,  who  had  no  vomiting,  was  a  boy 
of  eleven  years  ;  he  had  little  headach,  al- 
tho?  he  lay  much  in  bed,  and  did  not  like 
to  be  moved.  But  in  general,  the  vo¬ 
miting  once  or  twice  a-day,  or  once  in 
two  or  three  days,  the  headach^,  and  the 
averfion  to  light,  are  the  fymptoms  which 
in  the  firfl  ftage  of  this  kind  of  hydrocc s 
fhalus  characterize  it  molt. 

Symp- 

*  The  headach  not  only  in  this,  but  the  fucceeding 
ftages,  is  in  feme  moderate,  in  others  fevere  ;  in  which 
laft  cafe,  it  is  always  eafieft  in  the  morning  and  wqrft 
at  night ;  and  thefe  patients  have  commonly  a  great  a** 
verfion  to  food. 
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Symptoms  of  the  SECOND  STAGE. 

I  date  the  beginning  of  the  fecond  ftage 
from  the  time  the  pulfe,  from  being  quick 
but  regular,  becomes  flow  and  irregular* 
This  fometimes  happens  about  three 
weeks,  often  a  fortnight  or  lefs,  before  the 

death  of  the  patient. 

In  this  ftage  the  pulfe  is  commonly 
Hot  only  much  flower  than  it  was  before, 
but  often  more  fo  than  in  health.  In  a 
girl  of  thirteen,  the  pulfe,  which  tor  a 
fortnight  beat  above  a  hundred  times  in 
a  minute,  about  nine  days  before  (lie  died, 
fell  to  eighty-four,  next  day  to  feventy, 
and  the  day  after  to  fixty,  becoming  al¬ 
ways  the  more  irregular  the  flower  it  was. 
In  a  youth  of  fixteen  the  pulfe,  which  for 
feveral  weeks  had  been  feverifh,  on  the 
fifteenth  day  before  his  death,  beat  only 
fixty-eight  in  a  minute  ;  two  days  after, 
it  fell  under  fixty,  and  once  to  fifty. 


A 
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A  boy  of  nine  years  of  age,  fifteen 
clays  before  he  died,  had  a  pulfe  from 
feventy  to  feventy-five  in  a  minute,  and 
irregular.  In  another  of  four  years,  the 
pulfe  fell  to  eighty-eight  on  the  ninth  day 
before  his  end.  In  a  girl  of  feven  years 
old,  on  the  fifteenth  or  fixteenth  day  be¬ 
fore  her  death,  the  pulfe  beat  a  hundred 
and  fifty  times  in  a  minute ;  next  day, 
it  became  flower  than  natural  and  irre- 
gular  ;  for  five  or  fix  days  after  this,  it 
was  from  eighty  to  eighty-fix  in  a  mi¬ 
nute. 

In  two  other  children,  who  were  lefs 
feverifli  in  this  ftage,  the  pulfe  from  a 
hundred  fell  below  eighty.  I  have  never 
feen  a  patient  with  water  in  the  ventricles 
of  the  brain,  whole  pulfe  did  not  come 
down  to  its  natural  ftate,  or  very  near  it, 
except  one.  This  was  a  girl  of  about  fe¬ 
ven,  whofe  pulfe,  after  being  for  feveral 
weeks  about  a  hundred  and  thirty  in  the 
forenoon,  and  a  hundred  and  forty  in 
the  evening,  a  fortnight  before  her  death, 

fell 
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fell  two  or  three  ftrokes  under  a  hundred ; 
yet  neither  her  heat  nor  thirft,  nor  other 
complaints  abated,  altho’  her  pulfe  had 
fallen  above  thirty  in  a  minute. 

In  this  difcemper  it  is  obfervable,  that 
when  the  pulfe  is  nearly  as  flow,  or  flower 
than  natural,  it  is  always  irregular  or 
unequal,  both  as  to  the  ftrength  and  the 
interval  of  the  ftrokes.  When  it  grows 
quicker,  the  irregularity  leffens ;  and 
when  it  becomes  very  quick,  it  is  then 
mold  equal  and  regular.  Farther,  it  de¬ 
fences  notice,  that,  altho’  in  the  fecond 
ftage  the  pulfe  becomes  much  flower  than 
it  was  before,  the  heat  of  the  fkin  conti¬ 
nues  much  the  fame,  and  fometimes 
feems  rather  to  increafe. 

I  have  infifted  the  longer  on  the  ftate 
of  the  pulfe  in  this  period,  as  from  thence 
we  can  learn  the  fureft  diagnojlic . 

D  uring  the  fecond  ftage,  mold  of  the 
fymptoms  mentioned  in  the  firft  conti¬ 
nue.  The  fick  are  then  unable  to  fit  up, 
tho’  generally  they  fleep  little,  till  towards 

C  the 
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the  end  of  this  period,  when  they  begin 
to  grow  drowfy.  They  moan  heavily, 
yet  cannot  tell  what  ails  them.  Their’ 
eyes  are  often  turned  towards  their  nofe, 
or  they  fquint  outwards,  and  lometimes 
they  complain  of  feeing  objects  double. 
Some,  towards  the  end  of  this  Rage,  grow 
delirious,  and  cry  out  in  a  wild  manner, 
as  if  they  were  much  frightened  :  About 
this  time  alfo,  or  later,  they  frequently 
void  either  real  worms,  or  fome  fubftance 
like  worms  in  a  diflolved  Rate  ;  yet  this 
difcharge  gives  no  relief  to  the  patient, 
and  only  helps  to  deceive  the  lefs  expe¬ 
rienced  praftitioner  with  regard  to  the 
nature  of  the  difeafe. 

The  urine  in  this,  as  well  as  in  the 
other  Rages,  varies  ;  it  has  often  a  large 
fediment,  fometimes  none  at  all ;  but 
moft  commonly  it  depofites  one  of  a  light 
confidence  and  a  white  colour.  In  feve - 
ral  I  have  obferved  the  urine  have  a  large 
furfuraceous  fediment,  till  within  a  few 

days 
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days  of  their  death,  when  it  had  no  repa¬ 
ration. 

The  breath  has  now,  but  efpecially  in 
the  laft  ftage,  fuch  a  fickifli  and  offend ve 
fmell,  as  I  do  not  remember  to  have  ob- 
ferved  in  any  other  diftemper.  During 
the  fecond  as  well  as  the  firft  ftage,  the 
patients  are  often,  for  fome  days,  or  parts 
of  days,  much  eafier  than  at  other  times. 


Symptoms  of  the  THIRD  STAGE. 

When  the  pulfe  (which  for  fome  time 
was  nearly  as  flow  or  flower  than  in  a 
healthful  ftate)  rifles  again  to  a  feverifh 
quicknefs,  and  becomes  regular,  the  third 
and  laft  ftage  may  be  faid  to  begin. 

This  change  in  the  pulfe  is  obflerved 
five,  fix,  or  feven  days  before  death.  In 
two  patients  only  the  pulfe  did  not  be¬ 
come  more  frequent  till  two  days  before 
they  died  $  and  in  two  others  it  began 

i 

to 
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to  grow  quicker  nine  or  ten  days  before 
that  event. 

As  the  time  of  this  change  in  the  pulfe 
is  different  in  different  patient*,  fo  is  the 
degree  of  its  quicknefs.  In  fome  it  riles 
gradually  from  below  feventy,  eighty,  or 
ninety  in  a  minute,  to  a  hundred  and 
twenty,  a  hundred  and  forty,  a  hundred 
and  feventy,  and  fometimes  above  two 
hundred,  before  they  expire.  In  others 

the  pulfe  gets  up  more  fuddenly,  in  one 
day  perhaps  from,  a  hundred  to  a  him-' 
dred  and  fifty.  In  the  laft  ftage,  after 
the  pulfe  grows  quicker,  it  does  not  keep 
conftantly  to  the  fame  meafure,  but  will 
be  often  a  good  deal  flower  for  part  of  a 
day,  and  quicker  all  the  reft.  The  pulfe 
]peats  generally  fafter  on  the  day  they  die 
than  at  any  time  before.  In  one  of  thofe 
whom  l  attended,  it  beat  above  two  hun¬ 
dred  and  ten  times  in  a  minute.  I  never 
knew  any  go  off  in  this  difeafe  whofe 
pulfe  did  not  rife  to  near  a  hundred  and 
thirty  ftrokes  in  that  time. 


In 
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In  the  third  ftage,  the  patient,  who  be¬ 
fore  was  little  difpofed  to  deep,  becomes 
then  drowly  and  comatofe.  When  rou- 

fed,  he  utters  only  a  few  incoherent 
words,  and  appears  to  be  infenfible.  The 
beginning  of  the  coma  is  uncertain ;  it  is 
often  about  the  end  of  the  fecond  Rage 
before  the  pulie  grows  quicker  for  the 
fecond  time  ;  but  in  a  few  cafes  I  have 
known  this  quicknefs  of  the  pulfe  come 
on  before  the  patients  become  comatofe. 

Frequently  one  eye-lid  lofes  its 
motion,  and  afterwards  the  other  becomes 
alfo  paralytic.  About  this  time,  or  rather 
fooner,  the  pupil  of  one  or  both  eyes  ceales 
to  contract,  and  remains  dilated  in  the 
greateft  light.  But  the  time  of  this  fymp-~ 
tom  varies  much :  In  fome  it  happens 

fee,  fix,  or  feven  days,  in  others  only  two 

or  three  dq/ys,  betore  they  die.  Three  or 
four  days  betore  the  death  of  a  boy  of 
five  years  old,  I  was  furprifed  to  find  the 
pupils,  which  had  been  much  dilated  be¬ 
fore,  no  larger  than  natural.  At  firft  I 

flat- 
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flattered  myfelf,  that  the  diftemper  had 
taken  fome  favourable  turn  ;  but  was  foon 
undeceived  ;  for,  upon  giving  the  child  a 
fpoonful  of  weak  cinnamon  water,  with 
fome  drops  of fpiritus  volatilis  oleofus ,  the 
pupils  became  as  wide  as  they  had  been 
the  day  before.  In  lefs  than  half  an  hour 
after,  they  contracted  again  ;  but  imme¬ 
diately  dilated  upon  holding  fome  fpirit 
of  fal,  ammoniacus  to  his  nofe.  I  have 
fince  obferved  the  fame  interchanges  in 
the  pupils  of  a  boy  of  four  years  old, 
on  the  third  day  before  he  died.  In  this 
cafe  the  pupils  not  only  were  enlarged, 
by  giving  him  a  fpoonful  of  wine,  or 
holding  volatile  fpirits  to  his  nofe,  but 
alfo  by  fo  fmall  a  Jlimuius  as  rny  lifting 
up  his  eye-lids,  which  had  loft  all  their 
motion,  and  had  fallen  fo  far  down  as  to 
cover  near  the  half  of  the  eye.  Before 
they  are  feized  with  the  coma ,  they  fome- 
times  complain  of  feeing  ftrange  and 
frightful  objects.  A  day  or  two  before 
death,  the  tunica  conjunctiva  of  one  or 

both 
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both  eyes  frequently  becomes  inflamed; 
but  they  generally  continue  to  hear  for 
fome  days  after  they  are  blind. 

In  this  ftage,  the  patients  are  fome- 
times  obferved  to  be  conftantly  raifing 
one  of  their  hands  to  their  head  ;  and 
are  generally  troubled  with  convulfions 
of  the  mufcles  of  the  arms,  legs,  or  face, 
as  well  as  with  a  fubfultus  tendinum .  In 
a  girl  of  thirteen,  the  day  before  fhe  died, 
the  hands  were  ftrongly  bent  inwards  by 
a  fixed  fpafm  of  their  mufcles.  A  youth 
of  fixteen,  who  when  in  health  had  been 
liable  to  fpafms,  about  the  end  of  the  fe- 
cond  ftage  began  to  be  affedled  once  or 
twice  a-day  with  a  cramp  in  one  of  his 
arms,  which  afcended  to  his  throat,  and 
often  prevented  his  fpeaking  for  fome  mi¬ 
nutes.  One  of  the  cheeks  will  twice  or 
thrice  in  a  day  grow  hot  and  red,  while 
the  other,  with  the  lips,  remains  pale  and 
cold.  Thefe  flufhings  generally  appear 
two,  three,  or  four  days  before  death.  In 
a  boy  of  five  years  old,  one  fide  of  both 

his 
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his  arms  became  frequently  red,  while  the 
other  fide  never  changed  its  colour.  Af¬ 
ter  death,  the  arms  and  breafts  have  been 
feen  of  a  deep  purple  colour. 

I  had  one  patient  who,  four  days  be* 
fore  he  died,  bled  once  and  again  at  the 
nofe. 

Those  who  have  been  coftive  before, 
often  become  loofe  in  the  third  ftage, 
and  complain  of  gripes.  A  day  or  two 
before  death,  the  patient  either  fwallows 
with  difficulty,  or  not  at  all.  Laftly,  the 
refpiration  grows  more  frequent  and  la¬ 
borious  ;  and  in  fome  there  is  a  confider- 
able  paufe  after  every  expiration.  This 
kind  of  breathing  I  have  alfo  obferved 
in  thofe  who  have  died  of  an  apoplexy, 
arifing  from  a  fuppreffion  of  urine. 

Upon  opening  the  heads  of  ten  of 
thofe  patients  from  whom  I  have  collect¬ 
ed  the  fymptoms  above  mentioned,  I 
found  in  all  of  them  a  clear  thin  fluid 
in  the  anterior  ventricles  of  the  brain, 

7 

immediately  below  the  corpus  callofnm . 

There 
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There  was  frequently  the  fame  kind  of  li¬ 
quor  in  the  third  and  fourth  ventricles  ; 
but  whether  this  is  always  the  cafe,  I  can¬ 
not  fay,  as  I  had  not  attended  fufficient- 
ly  to  this  circumftance.  I  never  met  with 
water  between  the  dura  mater  and  the 
brain,  between  the  hemifpheres  of  the 
brain,  or  immediately  above  the  corpus 
callofum .  Altho’  there  feems  to  be  a  com¬ 
munication  between  the  two  anterior  ven¬ 
tricles  ;  yet,  in  two  cafes,  I  found  one  of 
them  much  diftended,  while  the  other 
contained  but  little  water. 

The  quantity  of  water  contained  in 
the  ventricles  of  the  brain  was  generally 
from  two  ounces  to  five  ;  but  I  have  been 
told  of  one  cafe  in  which  it  amounted  to 
near  eight  ounces.  This  fluid  does  not  co¬ 
agulate  with  heat,  like  the  ferum.  of  the 
blood,  or  the  lymph  that  is  found  in  the 
pericardium ,  or  what  is  taken  from  the  ab¬ 
domen  by  tapping  in  a  dropfy  ;  and  this 
difference  feems  to  be  owing  to  the  exha- 

D  ling 
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ling  arteries  of  the  brain  being  much 
fmaller  than  thofe  of  the  other  parts. 


The  DIAGNOSTIC  S  I  G  N  S  of  a 
Dropfy  within  the  Brain. 

Havi  n  g  given  an  account  of  all  tne 
various  fymptoms  commonly  attending  a 
collection  of  water  in  the  brain,  I  {hall 
now  recapitulate  fuch  of  them  as  are  the 
fureft  iigns  by  which  we  may  diftinguifh 
this  diforder  from  others,  which  fo  much 
referable  it  as  fometimes  to  deceive  an 
experienced  phyfician:  And  this  will  be 
the  more  neceffary,  as  the  ancients  were 
altogether  ignorant  of  the  difeafe,  and  as 
the  few  of  the  moderns  who  treat  of  it 
feem  to  have  defcribed  it  more  from  theo¬ 
ry  than  obfervation. 

While  moft  of  the  later  writers  have 

confounded  the  figns  of  a  dropfy  in  the 

ventricles  of  the  brain  with  thole  of  the 

hydro - 
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hydrocephalus  externus ,  a  few  have  more 
reafonably  afligned  to  this  fpecies  of  drop- 
fy  fuch  fymptoms  as  commonly  attend  a 
compreflion  of  the  brain,  but  without 
giving  fuch  a  diftinfi  account  of  the  mil 
appearance  and  progrefs  of  this  diforder 
as  could  enable  a  ph.yfi.cian  to  diftinguifh 

it  from  others  of  the  head,  from  worms, 
from  a  foulnefs  in  the  ftomach  and 
bowels,  or  from  a  (low  fever  ending  in 
a  coma . 

I  have  already  obferved,  that  in  the  fir  A: 
ftage  it  is  hard  to  difcover  this  interna! 
hydrocephalus .  But  when  we  meet  with 
a  patient  under  fifteen  or  fixteen  years  or 
age,  feized  with  a  flow  fever  of  no  certain 
type,  and  irregular  in  its  acceffions  and 
remiflions ;  when  in  that  fever  the  patients 
vomit  once  a  day,  or  once  in  two  or 
three  days ;  when  they  fhun  the  light, 
and  complain  of  a  pain  in  the  crown  of 
their  head,  or  over  their  eyes,  after  the 
fever  has  continued  for  fome  time,  or  of 

D  2  a 
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a  pain  thereabouts,  that  in  fome  does 
not  abate  like  the  headach  in  ordinary 
fevers:  When  thefe  complaints  neither 
yield  much  to  repeated  vomits,  gentle  pur¬ 
ges,  nor  blifters,  I  fay  there  is  reafon  to 
fufpecl  water  in  the  ventricles  of  the 
brain.  But  as  worms,  and  other  difor- 
ders  of  the  ftomach  and  inteftines,  are 
fometimes  attended  with  mod  of  thefe, 
as  well  as  other  fymptoms  that  accom¬ 
pany  the  internal  hydrocephalus  in  its 
firft  flag  e,  we  are  often  at  a  lofe  to  find 
out  this  difeafe,  till  it  arrives  at  its  fe~ 
cond  period,  when  the  pulfe  begins  to 
grow  nearly  as  flow,  or  even  flower  than 
natural,  but  irregular;  for  this  change  of 
the  pulfe,  added  to  the  fymptoms  of  the 
firft  ftage,  is,  as  I  have  obferved,  almoft 
an  infallible  fign  of  water  in  the  brain,  if 
at  the  fame  time  the  patient  is  not  re¬ 
lieved,  and  if  the  fevenfh  heat  does  not 

abate  with  the  quicknefs  of  the  pulfe  *. 

When 

*  If  we  are  to  judge  of  the  heat  of  the  body  in  this 
difeafe,  by  feeling  the  hands  and  wrifts,  we  lhall  be  often 

deceired ; 
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When  the  glands  of  the  mefentery 
become  fcirrhous,  the  patients  are  liable 
to  a  flow  fever  ;  their  pulfe  is  quick  and 
fometimes  irregular,  but  is  never  fo  flow 
as  in  health.  In  the  cafe  of  worms  in 
the  ftomach  and  inteftines,  altho’  the  pulfe 
be  generally  quick,  yet  fometimes  it  is 
flower  than  natural,  and  irregular  ;  but 
when  this  happens,  the  fkin  is  cool,  and 
there  is  no  fever.  But  in  the  dropfy  of 
the  brain,  when  the  pulfe  becomes  flow 
and  irregular,  neither  the  heat  of  the 
fkin,  nor  any  other  of  the  feverifh  fymp- 
toms  are  fenfibly  abated :  For  in  this  cafe 
the  motion  of  the  heart  is  not  accelerated 
in  proportion  to  the  degree  of  heat  and 
fever. 

W e  often  find  a  flow  irregular  pulfe,  in 
perfons  of  a  delicate  habit,  when  labour¬ 
ing  under  cramps  of  the  ftomach,  fpafi 

modic  colics,  and  violent  nervous  head- 

achs, 

deceived;  for  when  thefe  are  expofed  to  the  air,  they 
become  rather  cold,  while  fuch  parts  as  are  well  cover¬ 
ed  have  a  feverifh  heat. 
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achs,  (as  they  are  commonly  called); 
but  it  is  obfervable,  that  in  fuch  cafes 
this  kind  of  pulfe  is  always  attended  with 
a  cool  fkin* 

When  therefore,  with  a  flow  and  ir¬ 
regular  pulfe  we  meet  with  thirft  and  a 
feverifli  heat,  watching,  a  Jirabifmus ,  or 
double  fight,  a  delirium ,  and  fcreaming, 
fucceeding  the  fymptoms  mentioned  in 
the  firft  ftage,  we  may  ftrongly  fufped 
water  in  the  ventr  icles  of  the  brain.  But 
this  is  frill  more  evident,  when  foon  after 
the  patient  grows  comatofe,  the  pupil  di¬ 
lates  and  lofes  its  motion,  the  pulfe  be¬ 
comes  quick,  the  cheeks  are  flulhed,  the 
tendons  ftart,  and  convulfions  follow. 

It  is  true  indeed,  that  fome  of  thefe 
very  fymptoms  are  ohferved  towards,  the 
end  of  common  fevers,  in  which,  from 
the  brain  being  much  affected,  the  pa¬ 
tient  falls  into  a  coma  before  his  death. 
But  a  fever  from  water  in  the  brain  is 
eafily  diftinguifhed  from  others,  by  at¬ 
tending  to  the  whole  courfe  of  the  difeafe, 

and 
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and  particularly  to  the  pulfe,  which,  af¬ 
ter  having  been  at  firft  quick,  becomes 
flow  atnd  irregular ;  and  laftly  acquires  a 
greater  frequency  than  ever.  Befides,  the 
fcreaming,  fquinting,  and  dilatation  of 
the  pupil,  rarely  occur  in  other  fevers. 

The  fymptoms  of  no  diftemper  re¬ 
ferable  thefe  of  water  in  the  brain  fo 
much  as  thofe  which  arife  from  worms 
in  the  ftomach ;  for  with  a  flow  fever 
there  is  a  want  of  appetite,  vomiting,  pain 
in  the  head,  raving,  and  convulfions  ;  but 
when  worms  in  the  ftomach  or  inteftines 
occafion  a  flow  and  irregular  pulfe,  the 
patients  have  not  that  feverifti  heat  fo  ob-* 
fervable  in  the  internal  hydrocephalus . 


Of  the  CAUSES  of  a  DROPSY  in  the 
Ventricles  of  the  Brain. 

The  immediate  caufe  of  this  difeafe, 
and  indeed  of  every  kind  of  dropfy,  is 
always  the  fame,  viz.  fuch  a  ftate  of  the 

parts 
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parts  as  makes  the  exhalant  arteries  throw 
out  a  greater  quantity  of  fluids  than  the 
abforbent  veins  can  take  up* 


Th  i  s  may  be  owing  to  feveral  caufes  : 

i  , 

i.  Th  ere  may  be  an  original  laxity* 
or  weaknefs  in  the  brain,  whereby  the 
fmall  exhalant  arteries  of  the  ventricles 
will  throw  out  the  lymph  fafter  than  the 
abforbent  veins  can  imbibe  it. 

In  children  under  a  year  old,  I  have 
frequently  met  with  a  hydrocele ,  or  collec¬ 
tion  of  water  between  the  tunica  vagina¬ 
lis  and  the  tefticle,  from  fuch  a  caufe  * 
And  this  difeafe  I  have  cured  by  fmall 
dofes  of  rhubarb,  by  applying  linen  cloths 
dipt  in  brandy,  or  impregnated  with  the 
fumes  of  myrrh ,  olibanum ,  an A  fuccinum,  to 
the fcrotum ,  and  by  fupporting  the  tefticles 
with  a  bandage  or  trufs.  If  in  young 
children  we  could  difcover  the  dropfy  of 
the  brain  as  early  as  we  do  that  of  the 
tefticles,  and  could  apply  our  remedies 

as 
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as  near  to  the  part,  we  fhould  probably 
often  fucceed  in  the  cure  :  Tho’  a  drop- 
fy  in  the  brain  would  always  be  more  un¬ 
favourable,  as  the  circulation  there  is 
flower  and  more  languid  than  in  any  o- 
ther  part. 

*  *  t  » 

2.  Altho’  there  has  been  no  original 
weakriefs  in  the  brain,  yet  it  may  have 
fuffered  fo  much  in  the  time  of  birth,  by 
the  compreffion  of  the  fkull,  as  after¬ 
wards  to  give  rife  to  a  collection  of  water 
in  its  cavities. 

3.  A  fcirrhous  tumour  of  the  glandula 
pitmtaria ,  or  in  any  part  contiguous  to  the 
ventricles  of  the  brain,  by  comprefling  the 

neighbouring  trunks  of  the  abforbent 
veins,  will  prevent  the  due  abforption  of 
that  fluid  which  the  fmall  arteries  con- 
flantly  exhale,  and  occafion  a  dropfy  in 
the  brain ;  in  like  manner  as  a  fcirrhous 
liver,  fpleen,  or  pancreas ,  are  often  the 
caufe  of  an  afutes.  As  a  proof  of  this, 

E 


we 
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we  may  obferve.  that  M.  Petit  often  found 
the  glartdula  pituitaria  fcirrhous  in  thofe 
who  died  of  a  dropfy  of  the  ventricles  of 
the  brain. 

In  one  cafe  I  met  with  a  hard  tumour 
within  the  right  thalamus  7iefvorum  optico - 
rum :  It  was  almoft  as  large  as  a  final! 

hen’s  egg,  of  a  yellowifli  colour  within, 

\ 

and  of  a  firm  confidence* 

4.  Alt ii o’  there  may  be  no  obftrudtioil 
in  any  part  of  the  brain,  a  dropfy  may  be 
formed  in  it,  merely  from  a  too  thin  or 
watery  Rate  of  the  blood.  When  the  blood 
is  too  thin,  the  exhalent  arteries  will  pour 
forth  their  fluids  in  greater  quantity  than 
ufual;  while  the  bibulous  veins  will  abforb 
them  more  fparingly ;  and  from  this  caufe 
the  water  will  be  apt  to  accumulate,  either 
in  the  abdomen ,  thorax ,  or  brain,  accor¬ 
ding  as  one  or  other  of  thefe  parts  is  the 
weakeft.  I  have  known  an  inftance  of  a 
droply  in  the  cavity  of  the  abdomen ,  where 
there  were  no  obftrucled  vifcera  to  be  feen 

after 
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after  death,  and  where  the  canfe  of  the 
difeafe  feemed  to  be  no  other  than  a  dif- 
folved  Rate  of  the  blood  joined  to  an  un¬ 
common  relaxation  of  the  veflels. 

About  fifteen  years  ago,  I  had  a  pa¬ 
tient  who  died  of  the  hydrocephalus ,  pro¬ 
bably  owing  to  this  caufe ;  for  this  child, 
about  a  year  before  his  death,  and  after 
the  meafles,  falling  into  a  bad  Rate  of 
health,  the  blood  taken  from  his  arm  was 
obferved  to  be  preternaturally  thin.  From 
this  time  he  never  recovered  his  looks  or 
Rrength  ;  and,  about  ten  months  after* 
the  fymptoms  of  the  hydrocephalus  appear¬ 
ed.  In  this  cafe  I  thought  it  probable,  that 
the  water  began  to  be  collected  in  the 
brain  foon  after  the  meafles,  which  firR 
broke  the  health  of  the  child,  and  then  the 
blood  became  too  watery. 

5.  A  fupprefiion,  or  a  diminifhed  fecre- 
tion  of  urine,  may  alfo  give  rife  to  this 
difeafe.  Thus  grown  people,  who  die  of 
an  ifchuria ,  have  often  water  in  the  ven¬ 
tricles 
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tricles  of  the  brain,  and  become  comatofe 

‘  '  f  •  «  "  \.  I 

before  their  death  ;  but  fuch  patients  ge¬ 
nerally  die  before  any  coniiderable  quari- 

.  'C 

tity  of  water  is  collected  in  thefe  cavi¬ 
ties, 

6,  Lastly,  in  tedious  chronic  difeafes, 
water  is  often  collected  in  the  ventricles 

V*  tv-,*  <•  . 

of  the  brain,  as  well  as  in  the  cavity  of 
the  pericardium ,  but  not  in  fuch  quantity 
as  to  occafion  the  fymptorns  of  a  dropfy 
within  the  brain, 

■  -  ■  ,  4  .  i  k 

An  Attempt  to  account  for  fonae  of  thg 
m oft  remarkable  SYMPTOMS  at* 

•  •  •  ‘  •  '  4  ‘ 

tending  a  Dropfy  in  the  Brain, 

In  general,  the  whole  fymptorns  of  this 
difeafe  proceed  from  different  degrees  of 
the  fame  caufe,  viz.  the  preffure  or  dif- 
tenfion  of  the  parts  of  the  brain,  occa- 
fioned  by  the  water  contained  in  its  ven~ 

*  ?  i  .  -  -  V  >  i  te  '  X  ■■  ai  l  '  V  A 

tricles* 


i.  THE 
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1.  THE  lofts  of  appetite  and  inclination 
to  vomit ,  are  owing  to  the  difordered  Rate 
of  the  brain,  between  which  and  the  ftor 
mach  there  is  fo  great  a  fympathy,  that  in 
wounds  of  the  head,  where  the  brain  is 
hurt,  a  vomiting  is  almoft  a  conftant 

4 

fymptom. 

'  2.  THE  averfion  to  light 9  in  the  ftrft 

and  fecond  ft  age  of  the  difeafe ,  proceeds 
from  an  increafed  fenfibility  of  the  retina 5 
and  this  is  probably  owing  to  the  irrita¬ 
tion  of  the  thalanu  nervorum  opticorum ,  in. 
confequence  of  the  water  accumulated  in 
the  anterior  ventricles  of  the  brain. 

i  i  fc  .  < 

3.  THE  flovu  irregular  pulfe  in  the  fe~ 

1  » • »,  . 

fond  ft  age* 

The  motion  of  the  heart  is  owing  to 
the  irritation  of  the  returning  venous 
blood  poured  into  its  ventricles.  This  ir- 

4/  ,  - 

ritation,  however,  could  have  no  effedl 
upon  the  heart,  were  it  not  for  its  fenfibili¬ 
ty,  which  depends  intirely  on  its  nerves. 

Wherefore, 
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Wherefore,  in  a  hydrocephalus ,  when  the 
water  is  collected  within  the  brain  in  fuch 
quantity  as  to  prefs,  with  a  confiderable 
force,  on  the  medullary  fubftance,  the 
nerves  proceeding  from  it  will  in  fome  de^ 
gree  lofe  their  powers,  and  confequently  the 
heart  will  be  lefs  fenfible.  And  hence  the 
pulfe  becomes  often  as  flow,  and  fome* 
times  flower  than  in  a  natural  fhate,  altho 
there  be  a  real  fever  In  the  body  ;  which 
fever,  were  it  not  for  this  preifure  on  the 
origin  of  the  nerves,  would  occafion  a 
quick  pulfe. 

When,  in  this  difeafe  the  pulfe  is  flow, 
it  Is  always  more  or  lefs  irregular;  and 
this  may  alio  be  owing  to  the  nerves  of 
the  heart  being,  in  fome  meafure,  depri¬ 
ved  of  their  ufual  power,  by  which  means 
that  organ  cannot  move  with  its  wonted 
fteadinefs  and  regularity. 

THE  quick  pulfe  in  the  third  ft  age. 

Of  all  the  fymptoms  that  attend  a 

dropfy  in  the  brain,  there  is  none  fo  hard 

to 
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to  be  accounted  for  as  the  quick  pulfe  to¬ 
wards  the  end.  For  if  the  preffure  of  the 
water  occafioned  the  flow  pulfe  in  the  fe- 
cond  Rage,  one  would  imagine  that  in  the 
third,  when  this  preffure  is  increafed,  the 
fenfibility  of  the  heart  fhould  be  ftill  more 
impaired ;  and  that  therefore  its  motion 
fhould  be  flower,  inftead  of  being  quick¬ 
er.  However,  we  find  in  fail,  that  the 
pulfe  is  remarkably  quicker  towards  the 
end,  when  the  preffure  of  the  water  muff 
be  greateft ;  let  us  therefore  inquire  what 
may  probably  be  the  reafon  of  this  fymp- 
tom. 

When,  in  the  fecond  ftage,  the  preffure 
on  the  fides  of  the  ventricles  of  the  brain 
occafions  the  flow  irregular  pulfe,  it  feems 
to  produce  this  effect,  by  leffening  the 
fenfibility  and  other  powers  of  the  cardiac 
nerves.  When  in  the  third  ftage  the  wa¬ 
ter  increafes,  this  preffure  muft  be  greater; 
and  therefore  it  might  be  natural  to  think, 
that  thefe  nerves  fhould  be  rendered  ftill 
more  unfit  for  performing  their  function. 

But 
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But  we  muft  confider*  that  when  the  fides 
of  the  ventricles  are  ftretclied  by  the  wa¬ 
ter  beyond  a  certain  pitch,  the  violence 
done  to  the  medullary  fibres  of  the  brain 
caufes  fuch  an  uncommon  irritation  as 
muft  quicken  the  pulfe:  For  in  animals 
newly  dead  (where  we  muft  fuppofe  the 
nerves  to  be  (till  more  infenfible  and  un¬ 
fit  for  acftion,  than  in  the  third  ftage  of 
the  hydrocephalus)  an  irritation  of  the  me¬ 
dulla  oblongata  reftores  the  motion  of  the 
heart;  and  if,  as  I  have  obferved  above* 
the  volatile  falts  held  to  the  note,  or  cin¬ 
namon-water  taken  into  the  mouth,  by 
their  Jlzmulus ,  though  for  a  fhort  time, 
give  new  vigour  to  the  nerves  of  the  uvea , 
( which  towards  the  end  of  this  dileafe  be~ 
gin  to  lofe  their  powers),  why  may  not 
the  irritation  of  the  medullary  part  of  the 
brain,  occafioned  by  the  immoderate  dif- 
ienfion  of  its  ventricles,  fo  affefl  the 
nerves  of  the  heart  as  to  accelerate  its  mo¬ 
tion  ? 

In 
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In  an  apoplexy,  the  pulfe,  tho’  at  firft 
flow,  becomes  very  quick  towards  the 
end  ;  and  indeed,  in  almoft  every  difeafe, 
the  pulfe  is  uncommonly  quick  before 
death,  not  becaufe  the  nerves  of  the  heart 
are  then  more  fenfible,  or  fitter  for  per* 
forming  their  office,  than  they  were  be¬ 
fore,  but  becaufe  at  that  time  there  is  an 
uncommon  ftruggle  in  the  body,  and  all 
its  powers  are  excited  into  aCtion  by  the 
great  irritation  of  the  brain  and  nervous 
fyftem.  The  fame  feems  to  be  the  cafe 
in  thofe  who  are  dying  of  a  dropfy  in 
the  brain ;  for  how  much  foever  the  me*- 
dullary  part  of  the  brain  may  be  com- 
preffed,  yet  the  convulfions  which  hap¬ 
pen  in  the  laft  ftage  {how  that  the  brain 
and  nerves  are  fenfible  of  irritation,  and 
{till  retain  their  power  of  putting  the  mu* 
fcles  in  motion. 

5.  THE  dilatation  of  the  pupil. 

The  contraction  of  the  pupil  is  owing 
to  the  uneafy  fenfation  excited  in  the  re- 

F  tina 
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tina  by  two  much  light ;  and  hence  it  is, 
that  in  a  dark  place,  or  when  the  retina 
becomes  infenfible  of  the  famulus  of  light, 
the  pupil  is  always  obferved  to  be  wide. 
In  the  hydrocephalus ,  when  the  water  in 
the  ventricles  prefles  fq  much  on  the  tha- 
latni  nervorum  opticorum  as  to  render  the 
optic  nerves  in  a  great  meafure  infenfible, 
the  retina  will  no  longer  feel  the  imprel- 
fion  of  light ;  and  therefore  the  pupil  will 
remain  dilated. 

In  the  account  of  the  fymptoms  of  the 
third  ftage,  I  mentioned  an  inftance  ol 
a  boy  of  five  years  of  age,  whofe  pupils 
were  much  dilated  on  the  fifth  day  be¬ 
fore  he  died  ;  but  we  obferved  them  next 
day  to  be  as  much  contradied  as  is  ufual 
in  a  perfon  in  health  placed  in  a  moderate 
light.  At  this  time,  having  endeavoured 
to  roufe  the  patient,  by  holding  a  volatile 
Ipirit  to  his  nofe,  and  making  him  fwal- 
low  fome  cinnamon-water,  the  pupil  in- 
ftantly  became  as  wide  as  it  had  been  the 
flight  before*  In  about  half  an  hour  af¬ 
ter* 
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ter,  I  found  the  pupils  again  contracted; 
but  they  were  prefently  enlarged  as  be¬ 
fore,  upon  holding  the  fpirit  of  fell.  amrnO- 
nidchs  to  his  nofe.  This  experiment  I  re¬ 
peated  four  times  in  two  days,  and  al¬ 
ways  with  the  fame  fuccefs. 

In  this  cafe  the  dilatation  of  the  pupil 
was  at  firft  owing  to  the  compreflion  of 
the  thalami  nervorum  opticorum  by  the 
water  contained  in  the  anterior  ventricles 
of  the  brain.  But  foon  after,  the  origiii 
of  thofe  nerves  which  ferve  the  uvea  be¬ 
ing  alfo  confiderably  compreffed  by  the 
increafed  quantity  of  water,  the  longitu¬ 
dinal  fibres  of  this  membrane  (which  by 
their  natural  contractility  dilate  the  pu¬ 
pil)  become  paralytic  and  flaccid,  as  hap¬ 
pens  in  the  bodies  forne  time  after  death; 
wherefore  the  edges  ot  the  pupil  being 

lels  drawn  outward,  of  courfe  it  would 
become  fin  alien 

The  volatile  fpirits  applied  to  the  nofe, 
by  irritating  its  nerves,  fo  affefted  the 

brain  as  to  give  fome  vigour  for  a  fliort 

F  2  time 
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time  to  the  nerves  of  the  uvea ,  by  which 
means  its  longitudinal  fibres,  regaining 
their  power  of  contraction,  immediately 
dilated  the  pupil ;  but  as  foon  as  the  ef¬ 
fect  of  this  jlimulus  ceafed,  the  fibres  of 
the  uvea  being  again  deprived  of  their 
contractility,  the  pupil  returned  to  its 
former  dimenfions. 

6.  THE  flow  refpiration  towards  the 
end  of  the  difeafe . 

In  this  kind  of  breathing  (which  I  have 
alfo  obferved  in  patients  wdio  died  of  an 
apoplexy  and  an  ifehuria )  there  is  a  con- 
fiderahle  paufe  after  every  expiration  be¬ 
fore  a  new  infpiration  fucceeds.  This 
paufe  is  ordinarily  for  a  few  feconds  ;  but 
I  have  fometimes  obferved  it  longer,  and 
in  one  apoplectic  cafe  it  continued  above 
half  a  minute.  Now  the  brain  being 
greatly  comprefled,  the  uneafy  fenfation 
arifing  from  the  difficulty  the  blood  finds 
in  palling  through  the  lungs  will  be 
much  lefs  felt  than  ufual:  Hence,  after 

expiration 
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expiration  (which  is  performed  by  the 
power  the  cartilages  of  the  ribs  have  to 
redore  themfelves)  a  long  paufe  interveens 
before  a  new  infpiration  takes  place ;  be- 
caufe  the  mind  is  not  excited  to  put  in 
motion  the  mufcles  concerned  in  infpira¬ 
tion,  till  the  fenfe  of  fuffocation  in  the 
bread  becomes  fo  great  as  to  roufe,  as  it 
were,  the  fentient  principle  from  its  le¬ 
thargic  date. 

, 

Of  the  CURE  of  a  DROPSYinthe 

BRAIN. 

If  this  difeafe  could  be  know-n  early, 
and  before  any  confiderable  quantity  of 
water  has  been  colle&ed,  it  might  pro¬ 
bably  be  fometimes  cured  by  purgatives^ 
diuretics,  bliders,  fridions,  exercife,  and 
diet.  But  as  it  never  difeovers  itfelf  till 
fo  much  water  is  accumulated  as,  by  its 
preflure  on  the  fides  of  the  ventricles,  to 
didurb  the  adion  of  the  brain,  we  have 

little 
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little  to  hope  from  any  medicine.  Am 
afcites  indeed  has  been  often  cured  by  diu¬ 
retics,  or  purgatives.  But  if  we  confider 
the  diftance  between  the  brain  and  the 
abdomen ,  (where  thefe  medicines  by  their 
fiimulus  increafe,  in  a  particular  manner, 
the  adion  of  the  abforbents,  at  the  fame 
time  that  they  evacuate  the  watery  part 
of  the  blood),  the  extremely  flow  motion 
of  the  fluids  in  the  fmall  veffels  of  the 
brain,  and  the  preffure  of  the  water  on  the 
fides  of  its  ventricles,  which  mu  ft  render 
the  abforption  of  that  fluid  ftill  more  dif¬ 
ficult,  we  fhall  fee  the  reafon  why  diu¬ 
retics  and  cathartics  fhould  be  fo  in¬ 
efficacious  here. 

In  an  afcites  the  patient  is  generally  re« 
lieved,  and  fometimes  cured  by  tapping ; 
but  in  a  dropfy  of  the  ventricles  of  the 
brain,  any  fuch  attempt  to  draw  off  the 
water,  could  have  no  other  effed  than  to 
haften  death. 

I  freely  own  that  I  have  never  been  fo 

lucky  as  to  cure  one  patient  who  had 

thofe 
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ihofe  fymptoms  which  with  certainty  de^ 
note  this  difeafe  * ;  and  I  fufpedt  that 
thofe  who  imagine  they  have  been  more 
fiiccefsful,  have  miftaken  another  diftem- 
per  for  this.  I  remember  feveral  years  a- 
go,  that  an  able  and  experienced  phyli- 
cian  being  called  to  a  child  of  a  year  old, 
in  a  fever  attended  with  convulfions  and 
a  coma ,  was  of  opinion,  that  the  diforder 
proceeded  from  water  in  the  head ;  on 
which  account,  belides  blifters  which  had 
been  applied  before,  he  ordered  a  purge 
of  falap  and  calomel,  which  had  a  very 
good  effect ;  for  in  two  or  three  days  the 
coma  and  convulfions  ceafed,  and  the  pa¬ 
tient  foon  recovered ;  which,  I  am  per-? 
fuaded,  could  not  have  been  the  cafe,  had 

he 

*  The  medicines  I  chiefly  ufed  were  repeated  purges  of 
yliubarb  or  jalap,  with  calomel  and  blifters  ;  by  which 
Jaft  i  have  feen  the  patients  iomewhat  relieved  for  afhort 
time  in  the  fecond  ftage.  I  have  alfo  ordered  the  pow¬ 
der  of  afarum  to  be  drawn  up  into  the  noftrils,  with  a 
view  to  make  a  difcharge  of  a  watery  humour  from  the 
veflels  of  the  head. 
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he  laboured  under  a  dropfy  of  the  brain. 
Farther,  this  child  was  not  only  fudden- 
ly  feized  with  the  fever,  (as  commonly 
happens  when  it  takes  to  the  head),  but 
at  no  time  of  his  illnefs  had  he  either  an 
irregular  or  a  flow  pulfe,  or  indeed  any 
number  of  the  other  fymptoms  which  I 
confider  as  eflential  for  diftinguifhing  the 
hydrocephalus  internus  from  another  dif- 
eafe. 

THE  END, 
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Some  EXPERIMENTS  made  with  Opium 
on  Living  and  Dying  ANIMALS  A 


nr'HE  ancient  phyficians  imagined,  that 
opium  extinguifhed  the  flame  of  life 


in  animals  by  its  exceflive  cold ;  and  in 
later  times,  there  have  not  been  wanting 


thofe  who  deduced  its  effefts  from  a  quite 
oppoflte  quality,  whereby  it  was  thought 
io  rarefy  the  blood,  and  to  comprefs  the 
brain  or  origin  of  the  nerves.  Thefe  falfe 
notions,  however,  of  the  nature  and  adlion 
of  opium  have  been  refuted  by  feve- 
ral  of  the  moderns,  whofe  writings  have 
thrown  confiderabie  light  upon  this  fub- 


G  2 


*  Auguft  7.  1755. 
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The  following  experiments  were  made 
with  a  view  {till  further  to  illuftrate  the 
manner  in  which  this  wonderful  drug 
produces  its  effects,  and  particularly  to 
fliew  its  influence  upon  the  motion  of 
the  heart. 


1.  H  aving  injected  a  folution  of  opi* 
um  in  water,  into  the  ftomach  and  guts 
of  a  frog,  I  obferved,  that  in  little  more 
than  half  an  hour  it  feemed  to  have  loft 
all  power  of  motion,  as  well  as  feeling ; 
for  there  was  no  contraction  produced  in 
the  mufcles  of  its  limbs  and  trunk  by  ir¬ 
ritating  them.  I  opened  the  thorax  an 
hour  after  the  injection,  and  found  the 
heart,  inflead  of  between  60  and  70,  ma¬ 
king  only  r  7  pulfations  in  a  minute.  The 
auricle,  which  was  much  diftended  with 
blood,  always  contracted  firft,  and  after 
it  the  ventricle, 

2.  A  frog  continued  to  move  its  limbs, 
and  leap  about  for  above  an  hour  after 

I 


OPIUM  ON  ANIMALS.  53 

I  had  cut  out  its  heart,  and  was  not  quite 
dead  after  two  hours  and  a  half. 

Five  minutes  after  taking  out  the  heart 
of  another  frog,  I  injected  a  folution  of 
opium  into  its  ftomach  and  guts.  In  lefs 
than  half  an  hour,  it  feemed  to  be  quite 
dead;  for  neither  pricking  nor  tearing 
its  mufcles  produced  any  contraction  in 
them,  or  any  motion  in  the  members  to 
which  they  belonged.  After  cutting  off 
its  head,  a  probe  pufhed  into  the  fpinal 
marrow  made  its  fore-legs  contract 
feebly. 

3.  Eighteen  minutes  paft  four  in 
the  afternoon,  I  injected  a  ftronger  tur¬ 
bid  folution  of  opium  in  water  than  that 
ufed  in  the  preceeding  experiments  in¬ 
to  the  ftomach  and  guts  of  a  frog;  and 
as  it  fquirted  out  mod  of  the  folution 

injeCted 

*  Viz.  half  an  ounce  of  opium  diffolved  in  eight  oun¬ 
ces  of  water ;  which  was  alfo  made  ufe  ofin  all  the  fol¬ 
lowing  experiments.  The  heat  of  the  folution  was  near¬ 
ly  the  fame  in  all  the  experiments,  vis,  about  60  de¬ 
grees  of  Farenheit’s  thermometer. 
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injected  by  the  anus ,  I  threw  in  fome 
more  in  its  place.  At  twenty  four  mi¬ 
nutes  paid  five,  I  opened  this  frog,  and 
obferved  the  heart  with  its  auricle  great¬ 
ly  di {tended  with  blood,  and  beating  very 
flowly,  not  above  feven  times  in  a  mi¬ 
nute.  When  the  heart  was  touched  with 
the  point  of  a  pair  of  fciffars,  its  motion 
was  rendered  quicker  for  two  or  three 
pulfations :  after  which  it  became  as  ilow 
as  before. 

4.  Immediately  after  decollating  a 
frog,  I  doflroyed  its  fpinai  marrow,  by  v 
pufhing  a  finall  probe  down  through  its 
fpine,  which  occafioned  ftrong  convul- 
{ions  of  ail  the  mufcles,  efpecially  thofe 
of  the  inferior  extremities.  Ten  minutes 
after  this,  I  opened  the  thorax ,  and  found 
the  heart  beating  at  the  rate  of  45  times 
In  a  minute.  Sixteen  minutes  after  de¬ 
collation.  it  moved  40  times  in  a  minute. 
After  half  an  hour  it  made  36,  and  after 
fifty  minutes,  only  30  pulfations  in  the 

minute ; 
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minute :  which  were  now  alfo  become  ve- 

r  '  •' 

ry  fmall  and  feeble. 

iV".  7?.  When  I  opened  the  thorax  of 

another  frog  immediately  after  decolla¬ 
tion,  and  deftroying  its  fpinal  marrow, 

I  obferved  its  heart  beating  at  the  rate  of 
60  in  a  minute,  which  is  four  or  live  pul- 
fations  lefs  than  I  have  generally  feen  the 
hearts  of  frogs  make  in  that  time,  when 
their  thorax  was  onened  without  decolla- 

a 

tion, 

5.  At  nine  minutes  paft  eleven  in  the 
forenoon,  immediately  after  decollating 
another  frog,  I  deftroved  its  fpinal  marrow 
with  a  red  hot  wire,  which  produced  ter¬ 
rible  convulfions  in  ail  the  mufeles,  as  in 
the  laft  experiment.  I  opened  the  thorax  of 
this  frog  thirty-five  minutes  after  decolla¬ 
tion,  and  obferved  its  heart  beating  30  times 
in  a  minute.  The  contraction  of  the  au¬ 
ricle  regularly  proceeded  that  of  the  heart. 
The  auricle  was  not  near  fo  much  diflend- 
ed  with  blood,  nor  the  heart  fo  much 
fwelled  as  in  thofe  frogs  which  had  a  fb- 

lution 
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lution  of  opium  injecled  into  their  fto- 
rnach  and  guts  *.  At  one  o’clock  (viz. 
an  hour  and  fifty-one  minutes  after  de¬ 
collation)  the  heart  of  this  frog  made  20 
pulfations  in  a  minute.  At  half  an  hour 
paft  two,  when  the  room  was  become 
warmer  by  the  fhining  of  the  fun,  it  beat 
25  times  in  a  minute;  and  when  placed 
in  the  fun-beams,  it  performed  31  con¬ 
tractions  in  that  time.  After  this,  I  re¬ 
moved  the  frog  to  an  eaft  window,  where 
it  was  expofed  to  a  cool  breeze ;  upon 
which  the  motion  of  its  heart  became 
flower,  fo  that  in  a  fhort  time  it  only 
made  25  pulfes  in  a  minute.  I  then  ex** 
pofed  it  a-new  to  the  fun-beams,  by  which 
Its  motion  was  foon  quickened,  fo  that  it; 
beat  30  times  in  a  minute. 

At  twenty-five  minutes  paft  five  in  the 
evening,  (viz.  fix  hours  and  fixteen  mi¬ 
nutes  after  decollation  and  the  deftruc* 

tion 

#  See  No.  3.  above,  and  EfTay  on  the  vital  and  other 
involuntary  motions  of  animals,  p,  371  Sc  372. 
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tion  of  its  fpinal  marrow)  the  auricle  of 
this  frog's  heart,  which  was  ftill  filled 
with  blood,  contracted  12  times  in  a  mi¬ 
nute;  but  the  heart  itfelf  lay  without 
motion,  was  fwelled  and  very  red :  How¬ 
ever,  when  pricked  with  a  pin,  it  perform¬ 
ed  two  or  three  puliations,  and  then  re¬ 
mained  at  reft,  till  roufed  by  a  new  Jli - 
mulus.  At  thirty-five  minutes  paft  five, 
the  heart  feemed  to  be  quite  dead,  but 
the  auricle  continued  its  motion ;  nay,  at 
half  an  hour  paft  eight,  near  three  hours 
after  the  heart  had  been  without  motion, 
the  auricle,  which  was  very  near  as  much 
filled  with  blood  as  when  I  firft  opened 
this  frog,  beat  1 1  or  1 2  times  in  the  mi¬ 
nute  :  Its  pulfations,  however,  were  not 
now  fo  regular  as  to  time,  as  they  had 
been  before. 

Is  it  not  probable,  that  the  auricle  of 
this  frog’s  heart  beat  longer  than  ufual, 
becaufe  it  continued,  to  the  laft,  to  be  fill¬ 
ed  with  blood;  whereas  generally  the 
auricles  of  frogs  hearts,  which  are  open- 

H  ed 
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ed  after  decollation  and  the  definition  of 
their  fpinal  marrow,  expell  after  fome 
time  the  blood  which  they  contain,  and 
acquire  the  appearance  of  a  frnall  pellu¬ 
cid  bladder  filled  with  air? 

6 .  I  laid  bare  the  abdominal  mufcles 
and  thorax  of  a  frog,  by  diffe&ing  off  the 
fkin,  and  at  twenty  minutes  before  nine 
in  the  morning,  I  immerfed  the  whole  bo¬ 
dy  of  the  frog  in  a  turbid  folution  of  opi¬ 
um  in  water,  in  a  frnall  bafon,  which  I 
covered  to  prevent  the  frog  from  leaping 
out  of  it.  Thirty-five  minutes  after  im- 
merfion,  I  took  it  out  of  the  folution, and 
opened  the  thorax  and  pericardium .  The 
heart’s  auricle,  which  was  much  dift end¬ 
ed.  with  blood,  beat  15  times  in  a  minute, 
but  the  heart  itfelf  only  6  times.  Forty 
minutes  paft  nine  (viz.  twenty-five  mi¬ 
nutes  after  the  frog  was  taken  out  of  the 

/  m  + 

folution  of  opium)  the  heart  feemed  to 
have  recovered  more  life ;  for  it  perform- 
cdeight  pulfations  in  a  minute:  The  con¬ 
tractions  of  the  auricle  now  became 

feebler, 
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feebler,  and  were  fcarce  more  numerous 
than  tliofe  of  the  heart,  but  always  pre- 
ceeded  them  fome  little  time.  Six  mi¬ 
nutes  before  ten  this  heart  moved  only  fix 
times  in  a  minute.  Twenty-four  minutes 
paft  ten  it  made  only  five  pulfations  in 
fixty-five  feconds,the  firft,  third,  and  fifth 
of  which  pulfations  were  after  an  interval 
of  fifteen  feconds,  and  the  fecond  and  fourth 
after  a  paufe  of  ten  feconds.  Seventeen 
minutes  before  twelve,  and  two  hours  and 
twenty-eight  minutes  after  the  frog  was 
taken  out  of  the  folution  of  opium ,  its 
heart  moved  only  thrice  in  feventy-five 
feconds,  and  performed  its  fyjlole  very 
{lowly.  Before  two  o’clock  afternoon  the 
heart  was  quite  dead ;  but  how  long,  I 
cannot  fay,  not  having  had  leifure  to  ob- 
ferve  it  from  a  quarter  before  twelve  till 
near  two. 

7.  After  cutting  off  a  frog’s  head, 
and  deftroying  its  fpinal  marrow  with  a 
red  hot  wire,  I  laid  bare  the  abdominal 
mufcles  and  thorax ,  as  in  the  la  ft  experi¬ 
ment, 


6o  EXPERIMENTS  MADE  WITH 

merit,  and  immerfed  the  whole  body  of 
the  frog  in  a  turbid  folution  of  opium ,  at 
half  an  hour  paft  nine  in  the  morning* 
Thirty-fix  minutes  after  immerfion  I  took 
It  out  of  the  folution,  and  opened  its  tho¬ 
rax  and  pericardium .  The  heart  and  its 
auricle  beat,  each,  twenty-fix  times  in  a  mi¬ 
nute,  and  the  pulfations  of  the  auricle  pre- 
ceeded  thofe  of  the  heart  regularly.  The 
heart  did  not  appear  to  be  more  fwelled 
or  redder  than  in  a  natural  Rate,  and  the 
auricle  was  not  near  fo  full  of  blood  as  in 
Exp,  6.  Twelve  minutes  paft  ten,  viz. 
fix  minutes  after  this  frog  was  taken  out 

of  the  folution  of  opium,  its  heart  beat 
twenty-feven  times  in  a  minute.  At  e~ 
leven  o’clock  it  performed  eighteen  vibra¬ 
tions  in  that  time ;  and  fixteen  at  a  quar¬ 
ter  before  twelve.  At  two  o’clock  after 
noon,  the  auricle,  which,  having  expelled 
all  its  blood,  was  now  only  filled  with 
air,  continued  its  motions  ;  but  the  heart 
lay  at  reft.  Ten  minutes  paft  four,  i.  e« 
five  hours  and  forty-four  minutes  after 

the 
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the  frog  was  taken  out  of  the  folution,  the 
auricle  of  its  heart  beat  nine  times  in  fixty- 
four  feconds. 

8„  I  laid  bare  the  abdominal  mufcles  and 
thorax  of  another  frog,  and  at  fourteen 
minutes  paft  eight  in  the  morning,  im- 
merfed  it  as  above  in  a  turbid  folution  of 
opium .  Fourteen  minutes  paft  nine,  I  took 
it  out  of  the  folution,  and  laid,  open  its 
thorax  and  pericardium ;  after  which  the 
heart  began  to  beat  at  the  rate  of  nine 
times  in  a  minute :  But  the  auricle,  which 
was  greatly  diftended  with  blood,  made 
no  motion,  except  in  fo  far  as  it  was  a- 
gitated  a  little  by  the  pulfation  of  the 
heart :  Nor  were  the  mufcles  of  the  legs 
or  thighs  brought  into  contra&ion  by 
cutting  or  tearing  their  fibres.  At  half 
an  hour  paft  nine  the  heart  beat  only 
feven  times  in  a  minute ;  and  the  auricle, 
which  was  now  pretty  empty  of  blood, 
and,  in  place  of  it,  filled  with  air,  had  a 
pulfation  as  well  as  the  heart.  Thirteen 
minutes  before  ten,  z\  t\  thirty-three  mi¬ 
nutes 
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nutes  after  the  frog  was  taken  out  of  the 
folution,  the  auricle  fhewed,  at  confidera- 
ble  intervals,  a  very  faint  pulfation  j  but 
the  heart  lay  without  any  motion. 

9.  The  fame  day,  after  cutting  off  the 
head  and  deftroying  the  fpinal  marrow 
of  another  frog,  I  laid  bare  its  abdominal 
mufcles  and  thorax ;  and,  at  eighteen  mi¬ 
nutes  paft  ten,  immerfed  it  in  a  folution  of 
opium ,  as  above.  Eighteen  minutes  paft  e- 
leven,  I  took  it  out  of  the  folution  and  o- 
pened  its  thorax  and  pericardium ,  after 
which  the  heart  began  to  move  at  the  rate 
of  eight  times  In  a  minute.  Twenty-five 
minutes  paft  eleven,  the  heart  beat  15 
times  in  a  minute ;  and  at  twelve  o'clock 
It  performed  between  13  and  14  vibra¬ 
tions  in  the  fame  time.  At  two  o’clock, 
(viz.  two  hours  and  forty-two  minutes 
after  the  frog  was  taken  out  of  the  folu- 
tion),  the  auricle,  which  was  now  filled 
with  air,  continued  to  vibrate  weakly  a- 
bout  1 1  times  in  the  minute ;  but  the 
heart  itfelf  was  without  motion.  At  ten 


minutes 
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minutes  before  four  in  the  afternoon,  the 
auricle  (till  continued  to  move,  but  more 
feebly  than  the  auricle  of  N°  5. 

10.  I  laid  open  the  whole  abdomen  of  a 
larger  frog  than  any  of  the  former  ;  and, 
at  twenty-two  minutes  paft  ten  in  the 
morning,  immerfed  it  in  a  folution  of  0- 
piwn,  as  above.  Thirty-five  minutes  af¬ 
ter  immerfion,  I  took  it  out  of  the  folu¬ 
tion,  and  opened  its  thorax  and  pericar¬ 
dium.  The  heart  was  vaftly  red  and  much 
fwelled,  and  its  auricle  greatly  diftended 
with  blood;  but  both  were  without  any 
motion :  After  two  minutes,  however,  the 
heart  began  to  vibrate  at  great  leifure, 
fcarcely  performing  nine  pulfations  in  a 

minute  ;  but  the  overftretched  auricle 
made  not  the  fmalleft  motion.  During 
every  fyJlole,xhe  heart  was  remarkable  pa¬ 
ler,  and  in  the  time  of  its  relaxation  be¬ 
came  much  redder ;  which  appearance  X 
obferved  likeways  in  all  the  frogs  hearts 
in  the  above  experiments,  but  more  re¬ 
markably  in  thofe  frogs  who  had  been 

expofed 


f 


44  EXPERIMENTS  MADE  Y/fTH 

expofed  to  the  action  of  opium .  Another 
thing,  which  I  remarked  in  all  thefe  ex¬ 
periments,  was,  that  the  heart  during  its 
fyjlole ,  became  manifedly  fhorter,  and  was 
lengthened  in  the  time  of  its  relaxation. 
But  to  return  5  at  fix  minutes  pail  twelve, 
(z.  e .  an  hour  and  nine  minutes  after  the 
frog  was  taken  out  of  the  folution),  its 
heart  made  only  fix  pulfations  in  the  mi¬ 
nute  ;  and  at  eleven  minutes  pad  twelve, 
obferving  it  without  motion,  I  pricked  it 
with  a  pin,  and  breathed  upon  it,  in  or¬ 
der  to  renew  its  pulfation ;  but  to  no  pur- 
pofe. 

11.  Twenty  eight  minutes  pad  feven 
in  the  evening,  I  laid  open  the  whole  ab¬ 
domen  and  thorax  of  a  frog,  and  immedi¬ 
ately  after  immerfed  it  in  a  folution  of  0- 
pium  as  above.  Thirty-eight  minutes  pad 
feven,  when  I  pricked  its  legs  with  the 
point  of  a  penknife,  it  made  very  little  mo¬ 
tion.  Two  minutes  after  this,  I  turned 
it  to  its  back,  and  obferved  its  heart 

moving  only  between  ten  and  eleven 

times 
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times  in  a  minute.  Having  laid  the  frog 
again  on  its  belly,  that  it  might  be  more 
expofed  to  the  action  of  the  opium ;  at  for¬ 
ty-eight  minutes  paft  feven,  i.  e.  twenty 
minutes  from  the  firft  immerfion,  I  turn¬ 
ed  it  again  to  its  back,  and  obferving  the 
heart  without  motion,  I  opened  the  peri¬ 
cardium  ;  which  producing  no  eftedt,  I 
cut  the  heart  out  of  the  body,  and  laid  it 
on  a  plate,  when  it  gave  two  or  three  pul- 
fes,  and  never  after  moved,  though  it  was 
pricked  once  and  again  with  a  pin. 

No  motion  was  produced  in  any  of 

the  other  mufcles  of  this  frog,  by  irrita¬ 
ting  them. 

12.  I  cut  oft  a  frog's  head  and  deftroy- 
ed  the  fpinal  marrow  with  a  hot  wire, 
then  laid  open  its  thorax  and  abdomen ,  and 
immerfed  it  in  a  folution  of  opium  at  nine¬ 
teen  minutes  paft  eleven.  Eight  minutes 
before  twelve,  i.  e .  thirty-three  minutes 
after  immerfion,  I  obferved  its  heart  beat¬ 
ing  very  flowly:  But  two  minutes  before 
twelve,  when  I  took  it  out  of  the  folution 

I  of 
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of  opium ,  it  had  no  motion.  After  this, 
I  opened  the  pericardium ,  and  irritated 
the  heart  two  or  three  times  with  the 
point  of  a  Jcalpel, ,  which  always  produced 
a  fewr  pulfations.  I  then  put  the  frog  in 
the  folution  for  five  minutes  more,  and, 
upon  taking  it  out,  found  its  heart  quite 
dead. 

13.  After  cutting  off  a  frog’s  head 
and  deftroying  its  fpinal  marrow,  I  laid- 
open  its  whole  abdomen ,  and  immerfed  it 
in  a  folution  of  opium ,  twenty-three  mi¬ 
nutes  before  one.  After  it  had  lain  fix- 
teen  minutes,  I  cut  up  its  thorax  and  peri¬ 
cardium  ;  and  obferving  the  heart  beating 
very  regularly  and  pretty  ftrongly  twenty- 
one  times  in  the  minute,  I  immerfed  it  a- 
gain  in  the  folution,  which  had  now  im- 
mediate  accefs  to  the  heart.  After  five 
minutes,  I  took  it  out  of  the  folution  ; 
and  finding  the  heart  without  motion,  I 
pricked  it  with  the  point  of  a  knife  ;  up- 

t 

on  which  it  began  to  beat  at  the  rate  of 
fourteen  times  in  a  minute,  and  conti¬ 
nued 
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nued  its  motions  very  languidly,  and  not 
■without  fome  interruption,  for  about  a 
quarter  of  an  hour; 

14.  I  cut  out  the  heart  of  a  frog,  and 
put  it  in  fountain-water  at  ten  minutes 
pad  ten;  immediately  after  immerfion,  it 
beat  about  twenty-eight  times  in  the  mi¬ 
nute.  Eighteen  minutes  pad  ten,  it  made 
iix  pulfations  in  thirty  feconos.  Twenty 
minutes  after  ten,  I  took  it  out  of  the  wa¬ 
ter  and  laid  it  on  a  table,  and  obferved, 
that  as  often  as  it  was  gently  touched 
with  any  thing,  it  made  one  full  and 
ftrong  contraction,  and  no  more:  How¬ 
ever,  in  four  or  five  minutes,  it  began  to 
beat  of  its  own  accord,  and,  at  twenty- 
eight  minutes  after  ten,  performed  nine¬ 
teen  puliations  in  a  minute.  Tnirty-uv  e 
minutes  pad  ten,  it  beat  twelve  times  in 
a  minute. 

t  -  Twenty  three  minutes  pad 
±  j  • 

twelve,  I  cut  out  the  heart  of  another 
frog,  and  put  it  in  fountain-water.  Af¬ 
ter  twelve  minutes  immerfion,  1  took  it 

out 


1 
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out  of  the  water,  when  it  beat  above* 
twenty  times  in  a  minute.  Having  put 
it  in  the  water  for  five  minutes  more,  it 
ceafed  from  motion,  and  when  taken  out, 
did  not  move  except  when  pricked,  and 
then  only  performed  one  pulfation. 

1 6.  Eight  minutes  pad  eleven,  I  cut 
out  the  heart  of  a  third  frog,  and  put  it 
into  fountain-water.  Eleven  minutes  af¬ 
ter  immerfion  its  heart  beat  eight  times 
in  a  minute,  and  four  minutes  after  this 
it  vibrated  eleven  times  in  thirty  feconds  y 
but  the  motion  was  confined  to  about 
one  third  part  of  the  heart  next  its  apex. 
Twenty  minutes  after  immerfion,  it  con¬ 
tinued  to  move  much  in  the  fame  way  $  but 
in  two  minutes  more,  obfervins;  no  mo- 

7  o 

tion  in  it,  I  took  it  out  of  the  water,  and 
laid  it  on  a  table,  where  it  remained  at 
reft,  unlefs  when  touched.  Soon  after 
this,  however,  it  began  to  move ;  and  at 
twenty-five  minutes  after  immerfion,  it 
made  nine  pulfes  in  fixty-three  feconds. 
Four  minutes  after  this,  it  moved  only 

thrice 
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thrice  in  fifty  feconds,  and  then  ceafed 
altogether ;  unlefs  that,  when  pricked  with 
the  point  of  a  knife,  it  gave  one  very 
faint  pulfation.  At  forty-feven  minutes 
pad  eleven,  it  was  quite  dead. 

1 7.  I  cut  out  the  heart  of  a  fourth  frog, 
and  at  thirty  minutes  pad  ten  immerfed 
it  in  a  turbid  folution  of  opium  in  water 
of  the  fame  degree  of  heat  with  the  foun¬ 
tain-water  ufed  in  the  three  lad  experi¬ 
ments  *.  After  this  heart  had  been  im¬ 
merfed  ten  minutes,  I  took  it  out  of  the 
folution,  and  laid  it  on  a  table,  but  it 
made  not  the  fmalled  motion ;  and  when 
pricked  with  the  point  of  a  knife,  though 
it  quickly  recovered  its  fliape,  yet  it  was 
not  excited  into  a  proper  contraction,  as 
the  heart  of  N°  14.  I  continued  to  ob- 
ferve  this  heart  from  time  to  time  for  more 
than  half  an  hour ;  but  it  never  made  the 
lead  motion. 

18.  I  cut  out  the  heart  of  a  fifth  frog, 
and  put  it  into  a  folution  of  opium  in  wa¬ 
ter 

«  Viz.  Nearly  fixty  degrees  of  Farenheit’s  thermometer. 
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ter  five  minutes  before  eight.  After  feven 
minutes  imtnerfion,  I  took  it  out,  and  laid 
It  on  a  plate,  where  it  remained  at  reft. 
When  pricked  with  a  knife,  it  did  not  per¬ 
form  a  full  pulfation  like  N°  14.  but 
feemed  to  feel  a  little,  by  a  very  faint 
kind  of  motion  which  was  excited  in  feme 
of  its  fibres. 

19,  At  thirteen  minutes  before  twelve, 
I  cut  out  the  heart  of  a  fixth  frog,  and 
Immerfed  it  in  a  folution  of  opium .  Six 
minutes  after  immeffion,  it  had  no  mo¬ 
tion  ;  but  when  pricked  made  one  pul¬ 
fation.  After  lying  five  minutes  more  in 
the  folution,  it  was  quite  dead. 

20.  I  cut  out  the  heart  of  a  feventh 
frog,  and  at  thirty-feven  minutes  part 
nine  in  the  morning,  immerfed  it  in  a 
folution  of  opium  as  above.  Forty-two 
minutes  after  nine,  when  I  took  it  out  of 
the  folution,  it  was  without  motion ;  but- 
when  touched  with  the  point  of  a  knife 
or  probe,  it  performed  one  contraction* 

but  with  lefs  vigour  and  more  flowly 

than 
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than  the  heart  of  N°  14.  I  orty-feven  mi¬ 
nutes  paft  nine,  it  began  to  beat  ot  its  own 
accord.  Two  minutes  after  this,  it  moved 
fix  times  in  a  minute, but  much  more  xeebly 
thanN°  14.  Six  minutes  before  ten,  it  beat 
only  four  times  in  a  minute:  after  this, 
it  began  to  beat  much  falter  \  but  its  mo-* 
lions  fbon  returned  to  their  former  How- 
nefs.  At  ten,  after  having  Iain  near  a 
minute  without  motion,  it  began  again, 
of  its  own  accord,  to  beat  at  the  rate  of 
feventeen  times  in  a  minute,  and  conti¬ 
nued  for  eight  or  ten  minutes  after  this 
to  beat  very  feebly,  and  in  an  irregular 
manner  as  to  time. 

21.  Mr  Robert  Ramsay  ftudenf  of 
medicine  in  this  place,  having  aiflblved 
two  fcruples  of  opium  in  an  ounce  of  wa¬ 
ter  and  a  dram  of  liquid  laudanum ,  in- 
ie&ed  it  blood-warm  into  the  intejlinum 
r echini  of  a  very  final!  dog  near  fix 
months  old.  In  lefs  than  a  minute  after 
the  injedfion  was  made,  the  dog  cpuld 

pot  Hand  on  his  hinder-legs  5  and  14 

three 
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three  or  four  minutes  he  had  loft  the  ufe 
of  them  fo  much,  that  when  they  were 
ftrongly  pinched,  he  neither  moved  them, 
nor  feemed  in  the  leaft  degree  fenfible  of 
pain*  He  could,  however,  ftill  fcramble 
about  with  his  fore-legs  ;  and  when  they 
or  his  ears  were  pinched,  he  howled  re¬ 
markably,  and  feemed  to  feel  confiderable 
pain*  Ten  minutes  after  the  injedtion, 
he  lay  as  if  he  had  been  quite  ftupid  ;  on¬ 
ly  when  a  noife  was  made  by  beating 
on  the  ground,  he  opened  his  eyes  a  little 
and  howled,  but  prefently  after  fell  into 
a  profound  fleep.  In  a  few  minutes  af¬ 
ter  this,  he  began  to  be  convulfed  ;  upon 
which  Mr  Ramfay  injedled  a  ftrong  folu- 
tion  of  fea  fait  in  water  into  his  guts, 
which  purged  him  feverelv,  and  occafion- 
ed  a  prolapfus  ant ;  foon  after  this,  he  a- 
waked  from  his  fleep,  and  gradually  reco¬ 
vered  the  ufe  of  his  hinder-legs  ;  fo  that  in 
lefs  than  an  hour  he  could  run  about  the 
room,  though  he  often  fell  down,  his  legs 
bending  under  him.  After  three  or  four 

hours, 
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hours,  he  feemed  to  be  quite  well  ul 
every  refpedt ;  but  althb’  the  experiment 
was  made  at  mid-day,  he  could  take  no 
meat  till  late  at  night.  When  he  was  in 
the  mold  ftupid  ftate,  he  could  make  ufe 
of  his  fore-legs,  and  complained  when  his 
ears  were  pinched. 

22.  The  fame  young  gentleman,  at  my 
defire,  made  the  following  experiment. 
On  the  9th  of  April  1755,  after  making 
an  opening  into  the  cavity  of  the  abdo¬ 
men  of  the  dog  on  which  the  laft  experi¬ 
ment  was  made,  he  injedled  by  the  wound 
a  dram  of  opium  dilTolved  in  two  ounces 
and  a  half  of  water;  but  before  he  could 
flitch  up  the  wound,  about  an  ounce  of 
the  folution  efcaped.  The  dog  loft  the 
power  of  his  hinder  limbs  almoft  inftan- 
taneoufly.  Two  minutes  after  the  injec¬ 
tion  was  made,  he  began  to  be  convulfed ; 
and,  in  two  minutes  more,  after  having 
raifed  himfelf  upon  his  fore-legs,  he  fell 
down  fenfelefs.  At  this  time  Mr  Ramfay 
laid  bare  the  thorax ,  by  differing  off  the 

K  teguments, 
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teguments,  which  did  not  feem  to  give 
the  dog  any  pain,  and  could  plainly  feel 
the  motion  of  his  heart  thro?  the  pleura  r 
it  beat  feventy-fix  times  in  a  minute,  but 
became  gradually  flower  Immediate¬ 
ly  after  counting  the  pulfe,  Mr  Ramfay 
cut  the  ribs  on  each  fide  of  the  Jlernum f 
which  he  laid  back  in  the  ufual  wray. 
The  hearty  which  was  thus  brought  in 
view,  appeared  quite  turgid,  and  conti¬ 
nued  in  motion  about  five  minutes  ;  du¬ 
ring  which  time  it  performed  only  be¬ 
tween  fixty  and  fixty-five  weak  vibrations, 
for  they  were  not  compleat  contractions. 
While  the  heart  was  thus  moving,  warm 
faliv'a  was  firft  applied  to  it,  then  cold 
water,  and  laft  of  all  oil  of  vitriol;  which 
fhrivelled  the  parts  it  touched  almofl  in 
the  fame  manner  as  a  hot  iron  would 
have  done ;  but  none  of  them  accelerated 
the  heart’s  vibrations,  which  became  gra¬ 
dually  flower,  till  they  ceafed  altogether. 

The 

#  The  dog's  heart  in  a  natural  hate,  and  before  the' 
injection  of  the  folution  of  opium,  beat  150  in  a  minute. 
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The  fibres  of  fame  of  the  intercoflal 
mufcles  on  the  right  fide  of  the  jlernum 
continued  to  be  agitated  with  a  weak 
tremulous  motion  near  half  an  hour  after 
the  injection  was  made  into  the  abdomen ; 
but  the  intercoflal  mufcles  attached  to  the 
ribs  on  thefides  of  the  thorax  were  not  ob- 
ferved  to  move,  nor  did  the  diaphragm 
make  any  motion  when  its  fibres  were 
pricked  or  cut. 

Not  pi  i  ng  remarkable  was  feen  in  the 
abdomen  ;  only,  although  it  was  opened 
ten  minutes  after  making  the  injection, 
the  inteflines  had  no  motion;  whereas, 

in  another  young  dog,  which  had  got  no 
opium ,  Mr  Ramfay  obferved  the  periftal- 
tic  motion  continue  half  an  hour  after 
laying  open  the  thorax . 

The  dog  loft  little  or  no  blood  in  ma¬ 
king  the  wound  into  his  abdomen ,  nor  were 
any  of  his  bowels  hurt  by  it. 

23.  A  fmall  dog  into  whofe  ftomach  the 
late  celebrated  Dr  Mead  had  forced,  at 
four  different  times,  a  folution  of  two 

drams 
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drams  of  opium  in  water,  lived  above  an 
hour  and  three  quarters  after  getting  the 
firft  dofe.  Vi d.  Treatife  on  poifons,  ef- 
fay  4. 

24.  It  may  not  be  improper  to  add 
here  an  experiment  related  by  Dr  Al¬ 
ston,  in  his  learned  differtation  on  opi¬ 
um  Into  the  crural  vein  of  an  old  dog 
forty-two  pounds  weight,  he  caufed  be 
injected,  at  three  different  times,  half  an 
ounce  of  opium  diffolved  in  four  ounces 
of  watep,  filtrated,  and  of  the  fame  warmth 
with  the  blood  of  the  animal .  The  firft 
time,  about  fifteen  drains  were  thrown 
in,  and  very  flowly.  It  had  no  obfervable 
effed.  About  an  hour  after,  eight  drams 
more  were  injected  flowly,  and  imme¬ 
diately  the  dog  was  feized  with  ftrong 
convulfions :  The  pulfe  was  frequent  and 
fmall,  and  after  fome  time  he  foamed  at 
the  mouth.  But  there  appearing  no  figns 
of  immediate  death,  after  waiting  an  hour 

more, 

*  Edinburgh  Med.  EiTays,  ypl,  v.  p,  j.  art.  xii,. 
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more,  the  laft  nine  drams  were  thrown  in 
quickly ;  upon  which  the  pulfe  became 
full  and  How,  and  in  a  minute  or  fo  the 
dog  expired. 

From  the  preceeding  experiments,  we 

!may,  I  think,  fairly  draw  the  following 
conclufions. 

(a)  Opium  applied  to  the  ftoxnach,  guts, 
cavity  of  the  abdomen  and  thorax ,  and  ab¬ 
dominal  mufcles,  foon  leilens,  and  after 
fome  time  intirely  ddfroys,alI  feeling  and 
power  of  motion,  not  only  in  the  parts 
to  which  it  is  applied,  but  through  the 
whole  body,  Np  x.  2.  3.  8.  11.  &  22. 

(b)  Opium  produces  thefe  effeds  much 
more  quickly  in  animals  which  are  foon 
killed  by  want  of  food  and  air,  than  in 
thofe  which  can  live  long  without  them, 
and  the  parts  of  whofe  bodies  preserve 
a  power  of  motion  and  appearances  of 
hfe,  -or  a  conficlerable  time  after  they  are 
feparated  from  each  other,  N°  1.  3. 
compared  with  N°  21.  22.  &  23. 

(0  SiNCE 
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(c)  Since  a  folution  of  opium  inject¬ 
ed  into  the  ftomach  and  guts  deftroys 
the  fenfibility  and  moving  power  of  frogs, 
fully  as  foon  when  they  are  deprived  of 
their  heart,  as  when  this  organ  remains 
untouched  ;  it  follows,  that  opium  applied 
to  thefe  parts  does  not  produce  its  effects 
by  entering  the  blood,  and  being  by  its 
means  conveyed  to  the  brain,  as  fome 
have  imagined,  but  by  its  immediate 
aCtion  on  the  organs  and  parts  which  it 
touches;  N°i.  compared  with  N°  2.  See 
alfo  Edinburgh  Medical  Effays,  edit.  3, 
voh  5.  part  1 .  p.  140. 

(d)  Since  after  decollation  and  the  de- 

ftruCtion  of  the  fpinal  marrow,  opium  o~ 
perates  much  more  flowly  in  deftroying 
the  heart's  motion  in  frogs,  than  it  does 
when  the  animals  are  intire  (N°  6.  com¬ 
pared  withNQ  7.)  ;  it  follows,  that  it  mult: 
produce  its  effeCts  chiefly,  if  not  whole- 
!y,  by  its  aCtion  on  the  brain,  fpinal  mar¬ 
row,  and  nervous  fyftem.  The  heart  of 
the  frog  N°  7.  whofe  brain  and  fpinal 


marrow 
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marrow  had  been  deffroyed,  beat  27 
times  in  a  minute,  after  the  animal  had 
lain  thirty-fix  minutes  in  a  folution  of 
opium  5  which  was  only  three  pulfations 
lefs  than  the  heart  of  the  frog  N°  5.  per¬ 
formed  thirty-five  minutes  after  the  de- 
ftrudtion  of  its  brain  and  fpinal  mar¬ 
row,  although  it  was  not  expofed  to  the 
action  of  opium. 

(e)  When  opium  injedted  into  the  veins, 
and  thus  mixed  with  the  blood,  leflens 
or  deftroys  the  fenfibility  and  moving 
power  of  animals  much  in  the  fame  way 
as  when  it  is  applied  to  their  ftomach, 
guts,  or  cavity  of  the  abdomen ,  (N°  24.) ; 
is  it  not  probable,  that  it  produces  thefe 
effects  by  its  action  on  the  extremities  of 
the  nerves  which  terminate  upon  the  in¬ 
ternal  furface  of  the  heart  and  whole  vaf- 
cular  fyftem  \  and  perhaps  alfo  by  affedt- 
ing  immediately  the  medulla  cerebri  itfelf  ? 
And  when  a  folution  of  opium  applied  to 
the  bare  abdominal  mufcles  of  a  frog  de¬ 
prived  of  its  brain  and  fpinal  marrow, 

does 
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does  after  a  long  time  confiderably  impair 
the  heart's  motion ;  is  it  not  reafonable 
to  think,  that  this  is  owing  to  the  finer 
parts  of  the  opium  being  abforbed  by  the 
bibulous  veins  and  carried  to  the  heart* 
and  thus  brought  into  contact  with  the 
nerves  of  this  organ  ?  N°  7.  compared 
with  N°  9* 

(y’)  Since  opium ,  without  entering  the 
blood,  or  being  carried  to  the  feveral  parts 
of  the  body,  defrays  the  power  of  feel¬ 
ing  in  animals  merely  by  aciing  on  the 
nerves  to  which  it  is  applied  (r)  (</),  it 
follows,  that  the  nerves  are  the  inftru- 
xnents  of .  fenfation,  or  at  lead  neceffary 
to  it.  Nor  is  it  fufficient  to  deftroy  this 
conclufion,  that  there  have  been  inftances 
of  animals  endowed  with  feeling  whole 
brains,  were  fo  greatly  difeafed,  as  to  feera 
incapable  of  performing  their  functions. 
It  is  far  from  being  fafe  to  build  theories 
in  phyfic  upon  a  few  monftrous  appear¬ 
ances  in  nature, 

(^)  It  appears  from  N°  4,  and  5.,  com¬ 
pared 
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pared  with  No  3.  6.  8.  10.  and  n.  that 
decollation  and  the  deftrudion  of  the  fpi- 
nal  marrow  does  not  weaken  or  deftroy 
the  heart’s  motion  in  frogs,  near  fo  foon 
as  opium  injeded  into  their  ftomach  and 
guts,  or  applied  to  the  mufcles  and  bowels 
of  the  lower  belly  and  thorax . 

(h)  Altho’  a  folution  of  opium  applied 
to  the  opened  thorax  and  abdomen  of  a  frog, 
after  decollation  and  the  deftrudion  of 
its  fpinal  marrow,  foon  weakens  or  de¬ 
ftroy  s  the  motion  of  the  heart ;  yet  it  does 
not  produce  thefe  efieds  fo  ipeedily  as 
when  the  brain  and  fpinal  marrow  are 
intire,  No  1 1.  and  12.  In  the  former  cafe, 
the  opium  can  only  affect  the  heart  by  its 
topical  influence  ;  in  the  latter,  it  not  om 
ly  ads  this  way,  but  alfo  exerts  its  powers 
upon  the  brain,  fpinal  marrow,  and  whole 
nervous  fyftem ;  and  therefore  muft  pro¬ 
duce  more  fudden  effeds. 

(t)  It  appears  beyond  doubt,  from  the 
preceeding  experiments,  that  the  heart  is 
not  exempted  from  the  power  of  opium , 

L  as 
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as  the  learned  Dr  Haller  has  affirm** 
ed  *,  but  has  its  motion  deftroyed  by  it, 
as  well  as  the  other  mufcles,  only  not  fo 
foon.  See  No  4,  and  5.  compared  with 
No  3.  6.  8.  &  10.  and  No  14.  15.  &  16. 
compared  with  No  17.  18.  19.  &  20. 

’Tis  true,  that  the  fibres  of  the  inter- 
coftals  on  the  right  fide  of  the  jlernum  of 
the  dog  No  22.  continued  to  be  agitated 
with  a  tremulous  motion  confiderably 
longer  than  the  heart,  and  when  the  inter- 
coftal  mufcles  attached  to  the  ribs  were 
quite  dead.  But  did  not  this  happen 
becaufe,  after  feparating  the  Jlernum  from 
the  ribs,  and  thus  cutting  off  all  commu¬ 
nication  between  it  and  the  fpinal  mar¬ 
row,  the  mufcles  attached  to  it  could  be  no 
more  affected  by  the  opium ,  which  had  been 
injected  into  the  cavity  of  the  abdomen  \ 
while  the  heart  and  other  mufcles  whole 
communication,  by  means  of  the  nerves, 
with  the  brain  and  fpinal  marrow  was  in- 

tire, 


*  Aft.  Gotting,  vol.  2,  p.  147.  &  154., 
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tire,  continued  to  be  expofed  to  its  ac¬ 
tion  ? 

(£)  As  Dr  Langrifh  has  obferved, 
that  the  diftilled  water  of  laurel-leaves 
injected  into  the  cavity  of  the  abdomen , 
kills  dogs  fooner  than  when  it  is  taken  in¬ 
to  the  ftomach  * ;  fo  No  21.  and  23.  com¬ 
pared  with  No  22.  {hew,  that  opium  inject¬ 
ed  into  the  ftomach  and  great  guts  of 
dogs,  does  not  produce  either  fuch  fpeedy 
or  powerful  effects  as  when  thrown  into 
the  cavity  of  the  abdomen .  And  No  6. 
compared  with  No  10.  fhews,  that  a  folu- 
tion  of  opium  applied  to  the  abdominal 
mufcles,  does  not  kill  frogs  fo  foon  as 
when  all  the  vifcera  of  the  lower  belly  are 
expofed  to  its  adion. 

(/)  Altho’  it  feems  probable,  from 
No  22.  compared  with  No  24.  that  a  folu- 
tion  of  opium  injeded  into  the  veins  of 
dogs,  does  not  kill  them  fo  foon  as  when 
thrown  into  the  cavity  of  the  abdomen  ; 

yet  this  cannot  be  certainly  concluded 

iince 


*  Pbyfical  experiments  on  brutes,  p.  64. 
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fince  the  dog  of  No  24.  was  much  older, 
and  above  ten  times  heavier  than  the  o- 
ther. 

(m)  It  appears,  that  a  folution  of  opi - 
um  injeded  into  the  great  guts  of  a  dog, 
affeds  the  inferior  part  of  the  fpiaal  mar¬ 
row  much  more  remarkably  than  its  fu- 
perior  part,  or  the  brain1;  fince  the  dogs 
of  No  21.  and  22.  not  only  loft  the  power 
of  motion  fooner  in  their  hinder  legs  than 
in  their  fore  ones,  but  alfo  were  infenfible 
of  any  pain  in  them,  and  yet  howl'd  ftrong- 
ly  when  their  ears  were  pinched, 

(ji)  A  folution  of  opium  injeded  into 
the  cavity  of  the  abdomen  or  great  guts  of 
dogs,  does  not  deftroy  the  feeling  and 
powder  cf  motion  of  their  hinder  limbs, 
by  fending  any  effluvia  to  their  mufcles  ; 
other  ways  it  could  not  produce  thefe  ef- 
feds  fo  inftantaneoufly,  (No  2 1.  &  22.). 
Befides,  fince  opium  thrown  into  the  fto- 
mach  and  guts  of  a  frog,  after  being  depri¬ 
ved  of  its  heart,  deftroy  s  the  fenfibility  and 
moving  power  of  its  mufcles  equally  foon 


as 
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as  if  the  animal  had  been  intire  (No  2.)  ; 
’tis  plain,  that  thefe  effects  cannot  be  ow¬ 
ing  to  the  finer  parts  of  the  opium  being 

received  into  the  blood,  and  by  its  means 
carried  to  the  feveral  mufcles  and  organs. 

(0)  Nor  does  a  folution  of  opium  inject¬ 
ed  into  the  great  guts,  or  cavity  of  the 
abdomen  in  dogs,  produce  its  effeCts  by 
tranfmitting  through  the  nerves  any  fub- 
tile  effluvia  to  the  fpinal  marrow  ;  other* 
ways  its  operation  could  not  have  beenfo 
inftantaneous,  (No  21.  and  22.);  nor  could 
the  fpinal  marrow  and  its  nerves  have  re- 

A. 

covered  their  functions  fo  foon,  after  the 
opium  was  evacuated  by  a  purgative  cly- 
fler,  No  2 1 . 

(p)  It  remains  therefore  that  opium, by 
affecting  the  extremities  of  the  nerves  of 
the  parts  to  which  it  is  applied,  does* 
by  means  of  their  connection  and  fy Em¬ 
pathy  with  the  brain  and  fpinal  marrow, 
deftroy  or  prevent  through  the  whole  ner¬ 
vous  fyftem,  the  operation  of  that  power 
upon  which  depends  fenfation  and  mo¬ 
tion  in  the  bodies  of  animals. 


( q)  Since 
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fqy  Since  opium  applied  to  the  abdo¬ 
minal  mufcles  of  a  frog  deprived  of  its 
brain  and  fpinal  marrow  does  not  deftroy 
the  motion  of  the  heart  fo  foon  as  when  it 
is  applied  to  the  abdominal  mufcles  of  a 
frog,  whofe  brain  and  Ipinal  marrow  are 
intire,  (No  6.  and  7.),  it  follows,  that  the 
brain  and  fpinal  marrow,  and  confequent- 
ly  the  nerves  derived  from  them,  have  a 
greater  influence  than  any  other  part  of 
the  animal  fyftem  upon  the  motion  of  the 

heart. 

(r)  Opium  does  not  only  deftroy  the 
moving  power  of  the  mufcles  of  animals, 
by  intercepting  the  influence  of  the  brain 
and  fpinal  marrow,  but  alfo  by  unfit¬ 
ting  the  mufcular  fibres  themfelves,  or 
the  nervous  power  lodged  in  them,  for 
performing  its  office  :  Otherways  a  foln- 
tion  of  opium ,  when  applied  to  the  abdo¬ 
minal  mufcles  or  vifcera  of  a  frog,  would 
not  put  a  flop  to  the  heart’s  motion  foon- 
er,  or  indeed  fo  foon,  as  decollation  ana 
the  deftrudlion  of  its  fpinal  marrow,  (No 
4,  and  5.  compared  with  No  8.  and  10.). 

Opium 


OPIUM  ON  ANIMALS.  8; 

Opium  therefore  does  not  produce  its  ef¬ 
fects  folely  by  putting  a  flop  to  the  func¬ 
tion  of  the  brain  and  fpinal  marrow;  but 
its  influence  reaches  to  the  fibres  of 
the  mufcles  themfelves,  or  to  the  extremi¬ 
ties  of  the  nervous  filaments  which  termi¬ 
nate  in  them. 

When  I  fay  the  influence  of  opium 
reaches  to  the  nervous  filaments  which 
terminate  in  the  mufcular  fibres,  it  is  not 
meant,  that  any  effluvia  or  fubtile  parts 
of  the  opium  are  tranfmitted  to  them,  (See 
( n )  and  (0)  above),  but  that  it  deftroys 
their  powers  by  means  of  that  fympathy 
which  they  have,  through  the  brain  or 
fpinal  marrow,  with  the  nerves  to  which 
the  opium  is  immediately  applied. 

(/)  From  the  above  experiments  we  may 
infer,  that  not  only  the  power  of  voluntary 
motion  in  the  mufcles,  but  alfo  their  irrita¬ 
bility  or  power  of  motion  when  ftimula- 
ted,  proceeds  from  the  nerves,  or  is  at  leaf!; 
immediately  dependent  on  their  influ¬ 
ence  ;  fince  opium ,  which  produces  its 

effects 
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effects  folely  by  affecting  the  nervous  fy- 
Item,  (m,  n,  and  o),  deftroys  thofe  powers 
fo  fuddenly.  I  know  it  has  been  lately 
argued  by  a  celebrated  author,  that  the 
irritability  of  the  mufcles  muft  be  inde¬ 
pendent  of  the  nerves,  becaufe  the  muf¬ 
cles  of  animals  preferve  a  power  of  mo¬ 
ving  when  irritated  for  fome  time  after 
the  communication  between  them  and 
the  brain,  by  means  of  the  nerves,  is  cut 
off*.  But  fince  a  folution  of  opium  ap¬ 
plied  to  the  abdominal  mufcles  of  frogs, 
merely  by  its  adlion  on  the  nerves,  puts 
a  flop  to  the  irritability  or  moving  power 
of  the  heart  much  fooner  than  the  de- 
ftrufiion  of  the  brain  and  fpinal  marrow 
;  is  it  not  reafonable  to  conclude,  that 
the  tremulous  motions  of  irritated  muf¬ 
cles,  after  their  nerves  are  tied,  proceed 
from  the  integrity  of  the  nervous  fila¬ 
ments  below  the  ligature,  and  the  ner¬ 
vous  power  Hill  remaining  in  them  or  in 
the  mufcular  fibres  themfelves  ? 


Gotting.  vol.  2.  p.  134.  & c. 


The 


OPIUM  ON  ANIMALS.  89 

Ph  e  tying  or  cutting  of  a  nerve,  only 
prevents  the  derivation  of  any  new  influ¬ 
ence  from  the  brain  to  the  parts  to  which 
it  belongs ;  but  does  not  immediately  de- 
ftroy  the  power  or  influence  remaining 
in  the  nerve  itfelf.  Opium  applied  in  fuf~ 
ficient  quantity  to  the  fenflble  parts  of  a- 
nimals,  not  only  quickly  puts  a  flop  to 
the  function  of  the  brain  and  fpinal  mar¬ 
row,  and  thus  produces  in  the  mufcles  all 
the  effedts  of  a  ligature  on  their  nerves,  but 
alfo  deftroys  the  power  of  every  nervous 
filament  in  the  body  (r)  ;  and  therefore 
puts  a  flop  to  the  motion  of  the  heart  in 
frogs  fooner  than  the  deftrudtion  of  the 
brain  and  fpinal  marrow. 

(t)  The  aJmoft  inftantaneous  palfy 
brought  on  the  hinder  legs  of  a  dog,  by 
injecting  a  folution  of  opium  into  the  ca¬ 
vity  of  its  abdomen ,  (No  22.),  and  the  ef¬ 
fects  of  the  fame  folution  injected  into  the 
ftomach  and  guts  of  a  frog  deprived  of 
its  heart,  (No  2.),  where  no  part  of  the 
opium  could  be  conveyed  to  the  mufcles, 

M 


nor 
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nor  be  conceived  to  alter  the  nature  of 
their  gluten ,  {hew,  that  the  irritability  of 
the  mufcles  has  not  its  feat  in  this  gluef 
as  fome  have  lately  imagined  But  if 
the  motions  of  irritated  mufcles  be  ow¬ 
ing  to  a  difagreeable  fenfation  excited  in 
them  or  their  nerves,  as  we  have  elfe- 
where  endeavoured  to  Ihew  f ,  it  is  eafy  to 
fee  that  opium  mult,  by  deftroying  the 
fenfxbility  of  the  mufcles,  of  confequence 
alfo  deftroy  their  irritability. 

(v)  In  animals  which  have  got  a  large 
dole  of  opium ,  the  veins,  especially  thofe 
of  the  membranes  of  the  brain,  are  ob- 
ferved  to  be  much  fwelled ;  wdience  it 
has  been  thought,  that  opium  produces  its 
effefts  in  the  bodies  of  animals,  partly 
at  leafl,  by  rarefying  the  blood  and  com¬ 
prefling  the  brain :  but  this  diftenfion  of 
the  veins  feems  to  be  no  more  than  a  con¬ 
fequence  of  the  very  flow  motion  of  the 

blood 

#  A<ft.  Getting,  vol.  2.  p.  152. 

f  Eflay  on  the  vital  and  other  Involuntary  motions  pf 
^limals,  fed:,  ix. ;  and  Phylielogical  Effays,  p.  188.  & c. 
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blood  through  the  heart,  on  account  of 
the  infenfibility  with  which  this  organ  is 
affedted  *. 

(v)  Since  opium  foon  puts  a  flop  to 
the  vital  motions  of  animals,  which  yet 
continue  in  time  of  deep  with  little  or  no 
diminution  of  their  vigour ;  fince  it  of¬ 
ten  eafes  pain  without  bringing  on  deep ; 
and  fince,  by  its  topical  adtion  on  the 
heart,  it  deftroys  the  motion  of  this  or¬ 
gan  after  all  communication  between  it 
and  the  origin  of  the  nerves  is  cut  off  f  ; 
it  follows,  that  the  effects  of  opium  are  not 
owing,  as  fome  have  thought,  to  its  pro¬ 
ducing  deep :  On  the  contrary,  the  deep 
which  it  occafions  feems  to  be  only  a  con-* 
fequence  of  its  impairing  the  fenfibility 
of  the  whole  nervous  fyftem. 

The 

*  In  frogs,  into  whofe  ftomach  an J  guts  I  had  injected  a 
solution  of  Opium,  I  not  only  found  the  heart  s  auricle, 
but  alfo  the  great  veins  leading  to  it,  much  dtllended  with 

'blood.  Vid.  Eflay  on  vital  motions,  &c.  p.371  &  372. 

f  Vid.  No  12.  13.  17.  18.  19.  and  20.  &e.  above. 
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The  other  effects  of  opium  may  be  al¬ 
io  deduced  from  the  fame  caufe,  parti¬ 
cularly  its  reftraining  all  evacuations  that 
are  owing  to  an  unufual  irritation  of 
the  parts  of  the  body,  and  at  the  fame 
time  promoting  thofe  natural  fecretions 
which  have  been  diminifhed  or  ftopt  by 
fpafmodic  ftricdures  of  the  veflels,  from 
forne  uncommon Jlimulus  afledting  them. 

(w)  Lastly,  does  not  opium  kill  ani¬ 
mals  by  rendering  their  feveral  organs 
wholely  infenfible  of  the  flimuli  which  are 
deftined  by  nature  to  excite  them  into 
action ;  whence  not  only  a  flop  is  put  to 

the  periftaltic  motion  of  the  guts,  and  to 
the  propullion  of  the  chyle  *,  but  the 

fluids 


#  In  a  fmall  dog,  which  Dr  Kami  Boerhaave  opened,, 
after  having  given  him  three  grains  of  opium ,  he  obfer- 
ved  fcarce  any  periftaltic  motion  in  the  guts  :  the  ftomach 
was  much  diftended;  the  pylorus  was  flint ;  and  the  bread 
and  milk,  which  the  dog  had  taken  with  the  opium  about 
ten  hours  before,  was  mdigefted.  There  was  nothing 
like  chyle  in  the  duodenum ,  nor  any  lafteal  ve/Tels  to  be  feeu 
in  the  melentery.  The  bladder  of  urine  and  great  guts 


were 
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fluids  alfo  begin  to  ftagnate  firfl  in  the 
fmaller  and  afterwards  in  the  larger  vef- 
fels  * ;  while  the  heart  becoming  gradual¬ 
ly  lefs  fenfible  of  the Jlimulus  of  the  blood 
with  which  it  is  diftended,  contracts  more 
feebly  and  at  greater  intervals,  till  at  laft 
it  ceafes  from  motion  altogether? 

AN 

were  much  filled,  nor  had  the  animal  evacuated  either  u» 
rine  or  faces  from  the  time  he  fwallowed  the  opium ;  Im- 
petuin  faciens  Hippocrati  dittum ,  p.  402.  &  403.  The 
learned  Dr  Haller  has  alfo  obferved,  that  opium  puts  a, 

flop  to  the  periftaltic  motion  of  the  guts  in  frogs  and  other 
animals;  A<T  Gotting.  vol.  2.  p.  154. 

*  This  my  worthy  colleague  Dr  Alfton  obferved  with  a 
microfcope  in  frogs  into  whofe  ftomach  he  had  conveyed  a 
few  drops  of  a  folution  of  opium  in  water.  Vid.  Medical 
EiTays,  vol.  3.  part  1.  art.  12.  And  indeed  the  great  dif- 
tenfion  of  the  heart  and  its  auriclein  frogs  killed  with  opium 
(No  5.  compared  with  No  3.  6.  and  10.  above)  indicates  a 
more  than  ordinary  reliftance  to  the  blood’s  motion  in  the 
arteries,  as  well  as  a  lefs  degree  of  irritability  in  the  heart,. 
I-  urther,  is  not  the  flow  full  pulfe,  and  dry  parched  mouth,  im 
thole  who  have  got  an  over-dofe  of  opium ,  owing  partly  to 
the  flower  motion  of  the  fluids  in  the  fmall  arteries  and  fecre- 
tory  veflels  of  the  glands  ?  Though  it  muft  be  confelled, 
that  the  drynefs  of  the  mouth  may  be  in  fome  meafure  ow¬ 
ing  to  the  perfpiration  being  greatly  increafed  by  the  #=* 
Qiurn* 


a  n 
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ESSAY 

ON  THE 

%  *  ,  '  .  5  -  ,  .  V '  f  5  i  .  , 

Various  Strength  of  different  LIME- 

WATERS. 

T  H  E  Reverend  and  ingenious  Dr 
Stephen  Hales  having  informed 
me,  in  a  letter  dated  May  1751,  that  he 
had  found  the  ftrength  of  lime-water 
touch  increafed,  by  powering  it  a  fecond 
time  on  quick-lime,  freih  from  the  fire ; 
I  thought  it  might  be  worth  while  to 
make  a  few  experiments,  in  order  to  de¬ 
termine,  with  fome  degree  of  certainty., 
the  different  ftrength  of  different  lime- 
waters  :  From  thefe  experiments  it  appear¬ 
ed,  that  lime-water  acquired  a  confidera- 
ble  addition  of  ftrength  by  being  power- 

V  i  '  •,  .1 

eel  on  quick-lime  newly  taken  from  the 

^  fire ; 
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/ 

lire ;  and  that  the  firft  water  got  off  quick" 
lime  was  fenfibly  ftronger  than  the  fourth 
and  fucceeding  ones 

On  the  other  hand,  my  worthy  friend 
and  colleague  Dr  Alfton,  having  obferved, 

feveral  years  fince,  that  quick-lime  con" 

\ 

tinned  to  communicate  its  virtues  to 
water  much  longer  than  any  one  before 
had  imagined,  tells  us,  that  he  found  af¬ 
terwards,  by  experiments,  that  half  a 
dram  of  ftone  quick-lime  yielded  forty 
ounces  of  lime-water;  and  that,  after  a 
pound  of  the  fame  quick-lime  had  afford¬ 
ed  five  hundred  pounds  of  lime-water,  the 
water  procured  from  it  was  as  ftrong  of 

the  lime  as  ever  f ,  Hence  he  imagines, 
that  as  water  can  only  be  impregnated  to 
a  certain  degree  by  quick-lime,  fo  this 
will  happen  equally,  whether  the  quick¬ 
lime  be  frefhfrom  the  fire,  or  has  had  five 

hundred 

*  EfTay  on  the  virtues  of  lime-water,  & c.  p,  38  39. 
f  Philofoph.  Tranfad.  vol.  47.  p.  266,;  and  Differta- 
don  on  quick-lime,  &c.  p,  4.  5.  8c  6.  where  the  fame 
thing  is  affirmed  of  oiftsr-flsell  lime. 
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hundred  times  its  weight  of  water  power¬ 
ed  on  it  before,  provided  the  water  be  al¬ 
lowed  time  enough  to  extract  the  virtues 
of  the  lime*.  And  further  affirms,  that 
the  lfrength  of  lime-water  cannot  be  in- 
creafed  by  flacking  new-made  lime  in  it, 
becaufe  the  water  can  take  up  no  more  of 
the  lime  than  it  had  before  f . 

As  thefe  experiments  and  conclufions 
appeared  inconfiflent  with  what  I  had  ad¬ 
vanced,  the  DoCtor  has  endeavoured  fur¬ 
ther  to  weaken  the  credit  of  my  experi¬ 
ments,  by  feme  arguments  drawn  chief¬ 
ly  from  the  imperfection  of  the  hydrofia- 
tical  balance,  and  from  the  nature  of 
quick  lime  and  its  water.  In  order  there¬ 
fore  to  know  whether  I  might  not  have 
beenmiftaken  in  what  I  had  faid  concern¬ 
ing  the  ftrength  of  different  lime-waters, 
I  thought  it  neceffary  to  make  fome  new 

experiments ;  an  account  of  which  I  beg 
leave  to  lay  before  the  fociety. 

i.  00 

*  Diflert.  on  quick  lime,  p.  u.  &  53. 

,  / 

f  Ibid.  p.  ii. 
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L  (a)  Having  got  from  my  ingenious 
friend  Mr  James  Gray,  a  cylindrical  cop- 
per-veffel  ending  in  a  narrow  neck,  which 
contained  exactly  ioo  cubical  inches;  I 
filled  it  with  the  fountain-water  of  this 
city,  and  by  means  of  a  very  nice  ba¬ 
lance,  found  it  weighed  25320  Troy 
grains  befides  the  weight  of  the  velTel 
itfelf,  which  amounted  to  13055  grains* 
(b)  I  powered  upon  90  grains  of  calcic 
ned  oifterdhellsj  newly  taken  from  the 
fire,  and  reduced  to  a  powder,  9 6  ounces, 
or  five  hundred  and  twelve  times  their 
weight  of  boiling  water.  After  92  hours, 

during  which  time  the  infufion  was  fre- 

’  *■ '  quently 

According  to  Mr  Gray’s  experiments  the  water 
which  this  veffel  contains,  only  weighs  25318  grains, 
that  is,  two  grains  lets  than  we  have  made  it.  Thisdif- 

i  «'  w  •  £  *  .  *"  ’ 

ference  may  have  arifen  from  our  having  put  a  few 
more  drops  of  water  into  the  veffel  than  Mr  Gray  did. 
But  although,  in  weighing  fluids  with  this  veifel,  one 
might  err  fix  times  more  than  this,  yet  it  would  not  af- 
feft  the  point  we  have  in  view,  which  is  not  to  determine 
with  the  greateft  accuracy  the  different  fpeciflc  gravities 
of  different  lime-waters,  but  only  to  (how  that  they  are 
different* 
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quently  flirred  and  iliaked,  I  decanted  ofF 
the  clear  water,  and  filtered  it  through  a 
piece  of  a  very  thick  linen-cloth  doubled ; 
by  which  means  it  was  rendered  free  of  any 
crufts,  and  equally  pellucid  with  foun- 
tain-water.  With  this  lime-water  I  filled 
the  above  vefiel,  and  found  its  weight  to 
be  25356  grains  *. 

(c)  M onda  Yj  at  feven  in  the  evening, 
I  poured  upon  a  pound  of  calcined  oifter^ 
fhells,  freih  from  the  fixe,  ten  times  their 
weight  of  water.  Next  morning  at  ten  I 
decanted  off  the  clear  lime-water,  and  ha¬ 
ving  filtered  it,  as  above,  filled  the  veftel 
with  it ;  it  weighed  25397  grains. 

(d)  Tue  sday  at  mid-day,  I  poured  fe¬ 
ven  pounds  of  the  fingle  lime-water  fc) 
upon  one  pound  of  calcined  oifter-fhells* 
newly  taken  from  the  fire,  flirring  them 
well  for  fpme  time  after  ;  at  three  quar¬ 
ters  paft  fix  in  the  evening,  I  decanted 

oftj 

*  The  oifler  fhells  made  ufe  of  in  this,  and  the  fol¬ 
lowing  experiments,  were  got  from  among  the  rubbifh  on 
the  fouth  fide  of  the  caflle  of  Edinburgh,  and  were 
cpiitefree  of  any  fea-falt. 
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off,  and  filtered  as  above,  the  clear  lime- 
water  ;  and  having  filled  the  veflel  with 
it,  found  its  weight  to  be  25457  grains. 

Hence  it  appears,  that  100  cubical 
inches  of  the  lime-water  ($)  exceeds  in 
weight  that  quantity  of  fountain-water 
by  36  grains,  (c)  exceeds  it  by  77  grains, 
and  (d)  by  137  grains. 

The  fpecific  gravity  therefore  of  the 
weak  lime-water  (£)  is  to  that  of  foun¬ 
tain-water,  nearly  as  704  to  703 ;  the  fpe¬ 
cific  gravity  of  the  fingle  lime-water  (r) 
is  to  that  of  common  water  nearly  as  329 
to  528 ;  and  the  double  lime-water  (d)  is 
in  fpecific  gravity  to  water  nearly,  as  1 8(5 
to  185. 

It  is  obfervable,  that  the  fpecific  gra¬ 
vities  of  the  fingle  and  double  lime-wa¬ 
ters  (c)  and  (d)  are  confiderably  lefs  than 
the  fpecific  gravities  of  the  fingle  and  double 
lime-waters  (7),  and  A.  and  B.  mentioned 
p.  39.  and  40.  of  my  efTay  on  the  virtues  of 
lime-water,  But  if  it  be  confidered, 

that,  in  making  the  latter,  a  much  lefs 
proportion  of  water  was  added  to  the 
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quick-lime,  than  in  making  the  former ; 
it  will  appear  that  this  difference  of  their 
fpecific  gravities  does  not  infer  any  thing 
againft  the  accuracy  of  the  hydroflatic 
balance ;  but  clearly  fhews,  that  the 
ftrength  of  lime-water  varies  according 
to  the  quantity  of  water  poured  on  the 
quick-lime. 

It  may  be  worth  while  to  obferve,  that 
the  fpecific  gravities  of  the  lime-waters, 
(6),  (r),  and  (d)  did  not  differ  more  than 
their  taftes.  The  firfl  was  weakeft  and 
leaft  difagreeable  5  the  fecond  was  ftrong- 
er  ;  and  the  third  ftill  ftronger  and  fome- 
what  pungent.  Further,  while  the  double 
lime-water  (d)  gave,  in  a  few  minutes,  a 
copper-colour  to  filver,  the  weak  lime- 
water  (b)  produced  no  fenfible  change  up¬ 
on  it. 

II.  Having  formerly  found,  that  lime- 
water  and  claret  wine,  mixed  together  in 
a  certain  proportion,  acquired  a  colour 
like  that  of  gun-powder*,  I  thought,  that 

by 

*  Eflay  on  the  virtues  of  lime-water,  p.  47, 
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by  mixing  claret  with  different  lime-wa¬ 
ters,  one  might  judge  whether  they  were 
all  equally  ftrong  of  the  lime  or  not.  The 
refult  of  the  experiments  was,  that  one 
tea-fpoonful  of  claret  required  four  tea- 
‘fpoonfuls  of  the  lime-water  (£);  two  and 
about  one  third  of  (c)  ;  and  one  and  a 
half  of  (d\  to  give  it  the  full  gun-pow¬ 
der  colour.  Thefe  experiments,  tho’  not 
fb  accurate  as  thofe  made  with  the  ba¬ 
lance,  yet  clearly  demonftrate  a  remark¬ 
able  difference  of  ftrength  betwixt  the  a- 
bove  lime-waters. 

III.  Twenty  grains  of  fait  of  tartar 
being  mixed  with  eight  ounces  and  two 

drams  of  the  weak  lime-water  (b),  after 

\  - 

it  had  flood  five  days  on  the  lime,  the 
mixture  became  immediately  white  and 
turbid,  and  foon  precipitated  a  white 
powder  ;  which,  being  feparated  from  the 
water  by  filtration,  and  dried,  weighed 
2§  gr. 

The  fame  quantity  of  fait  of  tartar, 
mixed  with  eight  ounces  and  two  drams 

of 
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of  double  lime-water,  that  had  flood  eight 
days  on  the  lime,  became  confiderably 
thicker  and  whiter  than  the  former ;  and 
afforded  rather  more  than  feven  grains  of 
white  powder. 

The  fame  quantity  of  fait  of  tartar  be¬ 
ing  mixed  with  eight  ounces  and  two 
drams  of  the  double  lime-water  (dj9  which 
had  flood  24  hours  on  the  lime,  gave  eight 
grains  of  a  white  powder. 

It  was  obfervable,  that  thefe  three  lime- 
waters  retained  the  tafle  of  the  lime,  af¬ 
ter  being  mixed  with  the  fait  of  tartar, 
and  this  equally  after  precipitation  as  be¬ 
fore  it. 

Since  the  earthy  powder  precipitated 
by  thefe  different  lime-waters  proceeds 
wholely,  or  almoft  wholely,  from  the  war 
ters,  and  not  from  the  fixed  alcaline  fait  5  * 
thefe  experiments  fhew  beyond  doubt, 

O  -  that 

*  What  proves  this  is,  that  the  calcarious  matter,  pre¬ 
cipitated  by  mixing  fait  of  tartar  with  lime-water,  is  great¬ 
er  or  lets,  in  proportion  to  the  ftrength  and  quantity  of  the 

lime- 
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that  doable  lime-water  may  contain  thrice 
as  much  lime,  as  lime-water  made  by 
pouring  on  quick-lime  5 1 2  times  its 
weight  of  water. 

IV.  1.  Monday  24th  December,  at 
eight  in  the  evening,  I  poured  upon  a  dram 
of  frefh  calcined  oifter-fhells,  reduced  to 
a  powder,  520  drams  of  boiling  water. 

2.  At  the  fame  time,  I  poured  upon  a 
pound  of  the  fame  calcined  fhells,  eight 
pounds  of  boiling  water. 

3.  Tuesday,  at  eleven  before  noon,  I 
poured  fifty  ounces  of  the  lime-water  N°  2. 
on  nine  ounces  frefh  calcined  oifter-fhells ; 
and,  at  eight  in  the  evening,  I  filtered 
through  brown  paper  thefe  three  waters, 
and  put  fixteen  ounces  of  each  of  them, 
into  a  bafon  by  itfelf;  and,  having  placed 
the  bafons  in  a  clofet,  where  they  might 

be 

lime-water;  but  not  in  proportion  to  the  quantity  of  the 
fait.  Thus  12  grains  of  fait  of  tartar,  mixed  wTitb  four  ounces 
of  ftrong  lime-water,  yielded  as  much  of  this  matter  as  the 
fame  quantity  of  this  lime-water  mixed  with  18  grains  of 
the  fait. 


\ 


/ 
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be  pretty  free  from  dull,  I  let  them  (land 
19  days.  After  this,  I  filtered  the  feveral 

waters  through  brown  paper,  and  having 
collected  the  earthy  crufts,  and  dried  them 
them  well,  I  found,  that  No  1.  afforded 
very  near  four  grains,  No  2.  near  12 
grains,  and  No  3.  rather  more  than  13 
grains. 

Alt  ho’  thefe  three  lime-waters  had, 
at  the  time  they  were  filtrated,  quite  loft 
their  tafte  ;  yet,  obferving  that  No  2.  and 
3.  became  turbid  when  mixed  with  fait 
of  tartar,  I  added  eight  grains  of  this  fait 
to  twelve  ounces  of  thefe  two  waters  ;  and 
the  white  powder  which  was  precipitated, 
when  dried,  weighed  juft  one  grain  and 
a  half. 

Having  filtered  the  lime-waters  of 
No  2.  and  3.  into  the  fame  bottle,  before  I 
fufpecfled  that  any  thing  of  the  lime  re¬ 
mained  in  them,  it  became  impoflible  to 
know  which  of  them  afforded  moft  of 
the  calcarious  powder  precipitated  by  the 
alcaline  fait,  or  whether  it  did  not  pro¬ 
ceed 
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ceed  wholely  from  No  3.  ;  in  which  cafe 
fixteen  ounces  of  it  muft  have  contained 
1 7  gr.  of  the  earthy  part  of  the  lime,  and 
No  2.  only  12  gr. 

Since  No  2.  and  3,  were  not  quite 
free  of  the  lime,  although  they  had  flood 
expofed  to  the  open  air  19  days,  and  had 
loft  above  £  by  evaporation;  it  follovvsi 
that  the  fureft  way  of  knowing  the  quan¬ 
tity  of  calcarious  earth  contained  in  lime- 
water,  is  to  evaporate  it,  as  Dr  Langrifli 
did  #  :  And  if  it  be  objected  to  this,  that 
all  water  affords  fome  earth  when  evapo¬ 
rated,  the  quantity  of  this  may  be  deter¬ 
mined  by  experiment ;  though  in  many 
waters  it  may  well  be  neglected,  on  ac¬ 
count  of  its  fmallnefs. 

It  has  been  argued,  that  quick-lime 
muft,  after  many  repeated  affufions  of 
water,  yield  as  ftrong  lime-water  as  at 
firft ;  becaufe,  as  long  as  there  remains 
any  virtue  in  the  lime,  the  water  wall  ex- 
tract  it,  and  continue  to  do  fo  till  it  has 

taken 

•  Pliyfical  Experiments  on  brutes,  p.  is. 
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taken  up  as  much  of  the  lime  as  it  can 
bear.  But  to  this  we  cannot  agree  :  For, 
though  there  is  undoubtedly  a  certain  de¬ 
gree  of  ftrength  w  hich  lime-water  can  ne¬ 
ver  exceed ;  yet,  in  order  to  communicate  to 
water  this  degree  of  ftrength,  flacked  lime 
may  not  only  be  ^nfufficient,  but  repeat¬ 
ed  additions  of  quick-lime  may  be  neceff 
fary ;  unlels  perhaps  a  very  final!  propor¬ 
tion  of  water  is  poured  upon  it.  Quick¬ 
lime,  frefti  from  the  fire,  yields  its  virtues 
more  eafily  than  when  weakened  by  long 
expofition  to  the  air,  or  by  many  affufions 
of  water  :  The  water  mull  extract  the 
virtues  of  the  latter,  while  the  former,  by 
a  fort  of  explofive  force  of  its  own,  quick¬ 
ly  impregnates  the  water.  Nor  is  it  to 
be  wondered  at,  that  quick-lime,  frefh 
from  the  fire,  fhould,  at  firft,  impregnate 
water  more  ftrongly  with  its  virtues  than 
it  does  afterwards.  This  is  as  eafily  con¬ 
ceived,  as  that  boiling  water  fhould  ex¬ 
tract  more  of  the  virtues  of  tea  or  coffee 
than  cold  water.  The  only  difference  is, 

that 
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that  the  menjlruum  in  the  latter  cafe  acts 
more  powerfully,  while  in  the  former  the 
fubftance  to  be  extracted  affords  its  finer 
parts  more  readily,  and  in  greater  abun¬ 
dance. 

Upon  comparing  the  experiments  No  I, 
with  thofe  of  No  III.  and  IV.  it  appears,  that 
the  difference  between  the  fpecific  gravities 
of  different  lime-waters  and  common  wa¬ 
ter,  is  much  more  than  the  weight  of  the 
calcarious  matter  contained  in  thefe 
lime-waters  :  There  mu  ft,  therefore,  be 
fomething  elfe  befides  this  earthy  matter 
which  quick-lime  communicates  to  water, 
by  which  its  weight  is  increafed^.  Per¬ 
haps 

*  As  lime-water,  after  its  earthy  part  has  been  precipi¬ 
tated  by  an  alcaline  fait,  continues  to  tafte  ftrongly  of  the 
lime,  it  follows,  that,  befides  this  earth,  it  contains  fome 
more  active  and  fubtile  part,  to  which  its  tafte  and  virtues 
are  chiefly  owing  :  For  we  know  that  the  calcarious  matter 
of  lime-water  is  perfe&ly  infipid  and  void  of  any  other  vir¬ 
tue  than  what  all  abforbent  earths  poflefs.  This  a&ive 
and  more  fubtile  part  of  lime-water  feems  to  be  feparated 
from  its  earth  by  the  alcaline  fait,  which  ftrongly  attra<5|s 
and  embraces  it.  And  hence  lime^water  mixed  with  fait 

of 
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haps  quick-lime  may  alfo,  in  fome  other 
way  unknown  to  us,  alter  the  fpecific 
gravity  of  water.  But  whatever  may  be 
in  this,  it  is  evidently  unreafonable  to  de¬ 
ny,  that  lime-water  is  as  much  fpecifi-  • 
cally  heavier  than  common  water,  as  the 
hydroftatic  balance  or  other  accurate  ex¬ 
periments  fliew,  becaufe  we  cannot  ac¬ 
count  for  this  excefs  of  gravity  from  any 
thing  we  know  of  the  contents  of  lime- 
water.  This  is  no  lefs  unphilofophical, 
than  if  one  was  to  doubt  of  univerfal 
gravity,  beccaufe  philofophers  have  hi¬ 
therto  attempted  in  vain  to  account  for 
it.  If  we  miftake  not  the  matter  much, 
the  contrary  has  always  been  the  opinion 
of  mankind,  viz.  that  every  well  attefted 
fadt  is  to  be  believed,  although  we  are 

ignorant 

of  tartar  docs  not  lofe  its  tafie  of  the  lime,  by  being  expo- 
fed  to  the  open  air.  Does  not  a  folution  of  a  fixed  alcahne 
fait  in  water,  poured  on  quick-lime,  feparate  this  fubtile 
active  matter  of  quick-lime  from  its  earthy  part,  by  ftrong- 
ly  attracting  it  ?  And  do  not  ioap-leys  confid  of  water  and 
fixed  alcaline  fait  united  with  this  a&ive  part  of  quick-lims, 
without  any,  or  almoft  any,  of  its  earthy  part  ? 
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ignorant  of  its  caufe,  or  cannot  {hew  the 
particular  way  in  which  it  happens. 

Enough,  it  may  perhaps  be  thought 
more  than  enough,  has  been  faid,  to  fhew, 
that  the  ftrength  of  lime'* water  is  very  dif¬ 
ferent,  according  to  the  different  quantities 
of  water  poured  on  quick  lime.  Howe¬ 
ver,  I  muft  be  allowed  to  fay,  that  this 
point,  which  has  been  difpated  by  my 
good  friend,  is  of  that  confequence  as  to 
deferve  to  be  fully  cleared  up ;  fince  to 
fiich  as  drink  lime-water,  with  a  view  to 
the  cure  of  the  ftone,  it  is  of  no  fmall  im¬ 
portance  to  know,  how  it  may  be  prepa- 
red  fo  as  to  have  the  fureft  and  fpeedieft 
effects.  And  as  lime-water,  injected  into 
the  bladder  will  undoubtedly  diffolve  a 
ftone  lodged  there ;  it  is  evident,  that, 
after  the  bladder  has  been  accuftomed  to 
the  weaker  lime-waters,  or  to  thefe  even 
foftened  with  a  little  fweet  milk,  the  dif- 
folution  of  the  ftone  may  be  much  haften- 
ed,  by  injeding  fuch  as  are  more  ftrong- 
ly  impregnated  with  the  virtues  of  the 
Jime, 


W I  T  H 
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With  regard  to  the lithontriptic  powers 
of  oifter-fhell  and  (tone  lime-water,  I  fhall 
only  fay,  that,  as  in  a  variety  of  experi¬ 
ments  made  during  the  courfe  of  ten 
years,  I  had  always  obferved  the  fuperior 
efficacy  of  the  oifter-lime  water,  I  thought 
it  to  no  purpofe  to  make  a  new  trial :  Any 
one  who  doubts  on  which  fide  the  truth 
is,  may  eafily  fatisfy  himfelf.  But,  in 
making  the  experiment,  the  calculi  fhould 
either  be  immerfed  in  a  large  quantity 
of  lime-water,  or  elfe  it  fhould  be  renew¬ 
ed  upon  them  every  three  or  four  days. 
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LETTER 


TO  THE 


Rev.  Thomas  Birch,  D.D,  Secret.  R.  S. 
from  John  Pringle,  M.  D.  F.  R.  S. 
incloling  two  papers  communicated  to 
him  by  Robert  Whytt,M.D.F.R.S. 

Pallmall-Court,  St  James' s,  Dec.  io.  1757, 
SIR* 

BOUT  three  weeks  ago  I  put  into 


•I  1  your  hands  an  extract  of  a  letter  I 
had  then  received  from  Dr  Whyte,  con¬ 
taining  a  poftfeript  to  his  obfervations  on 
Lord  Walpole’s  cafe,  and  flightly  men¬ 
tioning  fome  doubts  he  had  then  about 
the  juftnefs  of  Dr  Springsfeld’s  experi¬ 


ments 


*  Firft  publifhed  in  the  Phil.  Tranf.  and  read  Decern- 
ber  15.  1757. 
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ments  with  lime-water,  from  fame  trials 
he  himfelf  had  made,  upon  reading  that 
gentleman's  curious  treadle  on  the  extra¬ 
ordinary  lithqntriptic  quality  of  the  wa¬ 
ters  at  Garlfbad  in  Bohemia.  Within 
thefe  few  days,  Dr  Whytt  having  favour¬ 
ed  me  with  a  full  account  of  thofe  experi¬ 
ments,  I  have  herewith  feat  you  his  pa¬ 
per,  in  order,  if  you  pleafe,  to  lay  it  be¬ 
fore  the  fociety  ;  which  the  author  defires 

may  be  done,  in  cafe  thefe  cbfervations 

/ 

ftiould  be  judged  ufeful. 

Th  e  other  paper  inclofed  was  fent  me 
by  the  fame  hand,  to  be  likewife  preheat¬ 
ed  to  the  fociety,  as  a  weil-attefted  in¬ 
fiance  ot  the  eiedtrical  power  in  the  cure 
of  a  pally.  To  the  other  teftimonies  I 
have  fubjoined  what  Dr  Whytt  fays  in 
his  letter  to  me,  by  way  of  Strengthening 
the  evidence.  I  fhall  only  add,  that  fince 
Mr  Brydone,  the  author  of  this  account, 
has  omitted  telling  how  long  the  patient 
has  continued  m  perfect  health  fnce  the 
operation,  it  appears  fhe  mult  have  been 

welll 
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well  for  fome  months  before  the  date  of 
his  paper ;  becaufe,  before  the  end  of  laft 
fummer,  Dr  Whytt  tranfmitted  the  fame 
cafe  to  me,  which  I  then  returned,  in  or¬ 
der  to  have  it  drawn  up  in  a  fuller  man¬ 
ner,  and  with  other  vouchers  befides  the 
gentleman  who  performed  the  cure.  The 
Dodtor  has  been  fo  good  as  to  comply 
with  my  requeft,  having  procured  a  more 
ample  account  of  the  circumftances  from 
Mr  Brydone,  and  the  atteftation  of  two 
minifters,  befides  that  of  the  patient  her* 
felf  *.  My  difficulties  being  thus  remo¬ 
ved, 

*  After  this  paper  was  read  at  the  foeiety,  Dr  Prin¬ 
gle  having  acquainted  Dr  Whytt,  that  Mr  Patrick  Bry¬ 
done  had  omitted,  in  his  account,  the  name  of  the  pa- 
rifli  where  the  woman  lived,  the  time  when  liie  was  cu¬ 
red,  and  alfo  that  he  had  not  fully  dated  his  paper  ;  Dr 
Whytt  fome  time  after  wrote  to  Dr  Pringle,  that  having 
defired  Mr  Brydon  to  lurnifh  him  with  thefe  particulars, 
he  had  received  for  anfwer,  “  That  the  woman,  on 
“  whom  the  cure  was  performed,  had  lived  all  her  life 
“  in  the  parifli  of  Coldingham,  and  for  the  laft  twelve 
“  years  in  that  town  :  That  her  father  had  died  of  the 
“  paliy  feven  years  ago,  after  having  been  fubjedt  to 

that 
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ved,  I  believe  I  may  now  with  freedom 
offer  this  very  curious  cafe  to  the  atten¬ 
tion  of  the  fociety.  I  am, 

S  I  R, 

Your  mod  obedient  humble  lervant, 

JOHN  PRINGLE. 

«  that  diftemper  for  feveral  years :  That  the  care  was 
«e  performed  in  his  father’s  houfe  as  Coldingham,  on 
««  the  4th,  5th,  6th,  and  nth  days  of  April  1757,  a 
<C  circnmftance  he  had  noted  down  :  That  as  to  the  date 
«t  of  his  paper  prefented  to  the  Royal  fociety,  he  only 
<<  recolleds  it  was  written  fome  day  in  the  beginning  of 
cc  November  laft :  But  as  the  woman  Rill  continued  well, 
“  he  hoped  the  precife  day  of  the  month  was  no  mate* 
«*  rial  omiffion.”  This  letter  to  Dr  Whytt  is  dated, 

Coldingham,  January  9.  1758, 
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POSTSCRIPT 


T  O 

Dr  Wh  ytt’s  obferyations  on  Lord  Wa l~ 

pole’s  CASE* 

.  / 

£‘  T  Do  not  know,  if  it  be  worth  while  to 
s‘  A  obferve,  that  lately,  in  making  fome 
“  experiments  with  different  calculi,  there 
“  was  one  almofl  as  white  as  chalk,  but 
“  of  a  lefs  hard  fubftance  than  the  others  j 
“  and  which  was  not  in  the  leaft  degree 
“  diffolved  or  foftened  by  being  infufed 
“  twenty  days  in  oifter-fhell  lime-water, 
“  but  yielded  fomewhat  to  a  folution  of 
“  Spanifh  foap  in  common  water. 

“  Fr  om  this  experiment  one  may  con- 
'c  elude,  that  it  is  better  to  preferibe  both 

“  foap 


*  Read  December  8.  1757, 
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“  foap  and  lime-water  for  the  (tone,  than 
any  one  of  them  alone ;  and  that,  if 
one  of  thefe  remedies  has  failed  of  gi- 
66  ving  relief,  the  other  ought  to  be  tried: 
“  for  as  the  above  white  calculus ,  which 
u  yielded  a  little  to  the  folution  of  foap, 
u  refitted  lime-water  ;  fo  there  may 
“  perhaps  be  others  that  are  readily  dif- 
“  folved  by  lime-water,  but  little  affected 
u  by  foap. 

“  Dr  Spr  i  ngsf  eld’s  experiments 
u  with  lime-water  are  fomehow  not  juft; 
u  for  in  feveral  calculi  I  have  found  the 
“  diffolving  power  of  oifter-fhell  lime-wa- 
ter  above  eight  times  greater  than  he 
makes  it,” 
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On  the  Lithontriptic  Virtue  of  the  CarlR 
bad  waters,  lime-water,  and  foap :  In  a 
letter  to  Dr  John  Pringle,  F.RS. 
from  Dr  Robert  Whytt,  F.  R.  S. 
and  ProfefTor  of  medicine  in  the  uni- 
verfity  of  Edinburgh, 


S  I  R*, 

ROM  the  experiments  related  in  Dr 
Springsfeld’s  Commentatio  de  prcero - 
gatjva  thermarum  Carolhiarurn ,  &c.  which 
you  were  fo  good  as  to  fend  me  forne 
time  ago,  it  appears,  that  thefe  waters  are 
not  only  poffefled  of  a  very  extraordinary 
power  of  diffolving  the  ftone,  but  that  in 

this 

*  Read,  December  15.  1757. 
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this  refpe<5t  they  greatly  exceed  lime-wa¬ 
ter. 

(A)  Thus,  Dr  Springsfeld  having  in¬ 
filled,  for  14  days,  in  a  heat  of  96  de¬ 
grees  of  Fahrenheit's  fcale,  three  pieces 
of  the  fame  calculus ,  each  weighing  30 
grains,  in  eggfliell-lime-water,  the  Carlf- 
bad  water,  and  in  the  urine  of  one  who 
daily  drank  this  laft  water,  renewing 
thefe  feveral  menftruums  every  day,  he 
found,  on  the  15th  day,  that  the  calculus 
in  the  lime-water  had  loft  one  grain,  the 
calculus  in  the  Carlfbad  water  fix  grains, 
and  that  in  urine  five  grains. 

(B)  Again,  having  divided  another 
calculus  into  four  parts,  each  of  which 

was  reduced  tp  80  grains,  he  put  the  firft 
in  oifter-fhell  lime-water,  the  fecond  in 
Carlfbad  water,  and  the  third  in  the  urine 
of  a  perfon  who  drank  this  water.  Af¬ 
ter  20  days,  during  which  time  the  men¬ 
ftruums  were  renewed  every  day,  and  kept 
In  a  heat  of  9 6  degrees,  the  dried  calculi 

had 
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had  loft  of  their  weight  as  follows :  The 
firft  3  grains,  the  fecond  18  grains,  and 
the  third  14  grains. 

V 

Although  I  make  no  doubt  that  Dr 
Springsfeld,  who  appears  to  be  a  man  of 
candour,  as  well  as  learning,  has  faithful¬ 
ly  related  the  event  of  the  experiments 
which  he  made ;  yet  either  the  lime-wa¬ 
ter  he  ufed  muft  have  been  very  weak8 
or  fome  other  miftake  muft  have  happen¬ 
ed  in  his  experiments :  For  in  all  the  nu¬ 
merous  trials  I  made,  about  fifteen  years 
ago,  of  lime-water  as  a  folvent  for  the 
ftone,  I  always  found  its  diffolving  power 
much  greater  than  it  appears  in  Dr 
Springsfeld’s  experiments.  And  as  in 
thefe  trials  different  urinary  ftones  were 
ufed,  it  can  fcarcely  be  imagined,  that  it 
was  owing  to  the  peculiar  hardnefs  of 
Dr  Springsfeld’s  calculi ,  that  the  lime  wa¬ 
ter  made  fo  little  impreffion  on  them. 
However,  to  be  (till  further  fatisfied  of 

this  matter,  I  made  the  following  experi¬ 
ments. 

1. 


V 
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1 .  I  put  a  piece  of  a  very  hard  calculus , 
which  I  fhall  call  weighing  80  grains, 
in  oifter-lhell  lime-water,  renewing  the 
lime-water  every  day,  and  keeping  it  in  a 
heat  between  90  and  106  degrees  of  Fah¬ 
renheit’s  feale.  After  20  days,  I  took  out 
the  calculus ;  and  having  fet  it  by  for  forne 
days,  till  it  was  become  quite  dry,  I 
brulhed  away  all  the  rotten  part  of  it, 
which  was  reduced  to  a  kind  of  chalky 
powder,  and  found  that  the  undidolved 
part  of  it  weighed  57  grains. 

2.  At  the  fame  time  a  piece  of  another 
calculus ,  2,  weighing  15  grains,  was,  af¬ 
ter  a  like  infufion  of  20  days  in  oifter- 
fhell  lime-water,  reduced  to  10  grains. 

3.  I  put  a  piece  of  2,  weighing  14 
grains,  in  a  folution  of  half  an  ounce  of 
the  internal  part  of  Spanifh  foap  In  nine 
ounces  of  water,  and  every  third  day  re¬ 
newed  the  foiution,  which  was  kept  in  a 
heat  of  about  60  degrees.  After  14  days, 

I  found  the  undiflblved  part  not  to  exceed 

I I  grains. 

1  4.  A 
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4.  A  piece  of  white  chalky  calculus ,  y9 
weighing  30  grains,  had  near  4  grains  of 
its  fubftance  diffolved,  by  being  14  days 
infufed  as  above  in  a  folution  of  foap. 

From  N°  i.  above,  compared  with  Dr 
Springsfeld’s  exper.  (B),  it  appears,  that 
the  diffolving  power  of  oifter-lhell  lime- 
water  is  to  that  of  the  Carlfbad  water  as 
23  to  18,  fuppofing  the  calculi  ufed  in  thefe 
experiments  to  have  been  equally  eafy  to 
diffolve. 

N°  3.  compared  with  Dr  SpringsfekTs 
exper.  (A),  fhews,  that  the  diffolving 
power  of  a  folution  of  the  inner  part  of 
Spanilh  foap,  in  a  heat  of  60  degrees,  is 
to  that  of  the  Carlfbad  water,  in  a  heat  of 
9 6  degrees,  as  15  to  14. 

From  N°  4.  compared  with  (A),  the 
diffolving  power  of  foap  is  to  that  of  the 
Carlfbad  water  only  as  4  to  6\  but  it  is 
probable,  that  had  the  folution  of  foap 
been  kept  in  a  heat  of  96  degrees,  its  diff 
folving  power  would,  even  in  this  experi¬ 
ment, 
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ment,  have  nearly  equalled  that  of  the 
Carlfbad  water.  It  may,  perhaps,  be 
worth  while  to  obferve,  that  a  piece  of 
the  white  chalky  calculus  of  N°  4.  was 
not  in  the  fmalleft  degree  diffolved  by  ly¬ 
ing  in  lime-water  20  days. 

5.  In  exper.  19.  of  my  Effay  on  the 
virtue  of  lime-water,  a  piece  of  calculus, 
b,  weighing  3 1  grains,  loft  7  grains  by 
being  infufed  36  hours,  in  a  heat  of  a- 
bove  100  degrees,  in  very  ftrong  oifter- 
fhell  lime-water.  And  in  the  fame  water 
of  a  moderate  ftrength,  another  piece  of 
b  loft,  in  the  fame  time,  5  grains. 

In  this  laft  experiment,  the  lithontriptic 
virtue  of  lime-water  appears  to  be  ftrong- 
er  than  in  N°  1.  and  2.  above  ;  and  great¬ 
ly  exceeds  that  of  the  Carlfbad  water  in 
Dr  Springsfeld’s  exper.  (A)  and  (B). 

Bt  T  although,  from  what  has  been 
.*aid,  it  appears,  not  only  that  lime-water, 
out  alfo  a  folution  of  foap,  diftolves  the 

ftone 
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ftone  in  clofe  veflels  as  faft,  nay  fafler 
than  the  therms  Carolina  ;  yet  thefe  laft 
waters,  when  the  calculi  were  fo  placed  in 
open  veflels,  that  the  water  from  the  foun¬ 
tain  might  conftantly  flow  along  them, 
effe&ed  a  much  quicker  diflolution  than 
lime-water  or  even  foap-ley,  or  indeed  a- 
ny  known  menflruum ,  except,  perhaps, 
ftrong  fpirit  of  nitre:  For,  in  the  iirft  ex¬ 
periment  made  by  Dr  Springsfeld,  a  cal¬ 
culus  of  two  ounces  and  a  half  was,  in 
this  manner,  quite  diflolved  in  fix  days. 
From  this  experiment,  compared  with 
that  of  Dr  Springsfeld  mentioned  above 
(B),  it  will  be  found,  upon  calculation, 
that  the  diflblving  power  of  the  Carlfbad 
water,  when  it  is  allowed  to  flow  con¬ 
ftantly  from  the  fountain  along  the  ftone, 
is  nearly  39  times  greater  than  when  it  is 
only  poured  frefti  on  the  calculus  once  a- 
day  *.  What  may  have  been  the  reafon  of 
this  furprifing  difference  of  the  lithontrip- 
tic  power  of  the  Carlfbad  water  in  thefe 

different 

*  Vid.  Eflay  on  the  virtues  of  lime  water,  edit.  2. 

V-  176.  177, 
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different  circumftances,  I  will  not  pretend 
to  fay.  I  think  it  can  fcarcely  be  account¬ 
ed  for  from  the  gentle  motion  of  the  wa*» 
ter  along  the  furface  of  the  calculus . 
Was  It  then  owing  to  fome  very  volatile 
adtive  part,  which  the  water  quickly  lo- 
fes,  after  being  taken  from  the  fountain  ? 

But  how  great  foever  the  diffolving 
power  of  the  Carlfbad  waters  may  be, 
when  they  iflue  from  the  bowels  of  the 
earth;  yet  that  they  do  not  communicate 
a  much  greater  diffolving  power  to  the 
urine  than  lime-water,  will  appear  from 
comparing  the  two  following  expert 

i  % 

mentSt 

In  Dr  SpringsfekTs  exper.  (A)  above, 
the  urine  of  a  perfon  who  drank  the 
Carlfbad  waters,  reduced,  in  14  days,  a 
piece  of  calculus ,  weighing  30  grains,  to 
25  grains.  And  in  an  experiment  made 
by  Dr  Newcome,  now  Lord  Bilhop  of 
Llandaffe,  who  drank  four  Englifh  pints 
of  oifter*£hell  lime-water  daily,  his  Lord* 
fhip’s  urine  reduced,  in  four  months,  a 

piece 
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piece  of  calculus ,  weighing  31  grains,  to 
three  Email  bits,  weighing  in  all  fix 
grains  *.  Whence  it  follows,  that  the 
difiolving  power  of  his  Lordfhip’s  urine 
mult  have  been  to  the  difiolving  power 
of  the  urine  of  the  perfon  who  drank  the 
Carlfbad  waters  nearly  as  35  to  67  f.  Cut 
if  we  confider,  that  the  calculus  infufed 
in  the  urine  of  the  perfon  who  drank  the 
Carlfbad  waters  was  kept  always  in  a  heat 
of  96  degrees,  while  in  Dr  Newcome’s  ex¬ 
periment,  which  was  made  during  part  of 
the  autumn  and  winter,  no  artificial  heat 
was  ufed,  it  will  appear  probable,  that 
the  difiolving  power  of  his  Lordfhip’s 
urine  was  little  inferior  to  that  of  the 
perfon  who  drank  the  Carlfbad  waters  ; 
for  lime-water,  in  a  heat  of  o 6  degrees, 
diiTolves  the  calculus  at  leait  twice  as  fait 
as  in  the  common  heat  of  the  air  in  win¬ 
ter.  Further,  if  it  be  attended  to,  that 
the  quantity  of  Carlfbad  waters  drank  e- 

R  very 

#  Effay  on  lime-water,  edit.  2.  p.  208,  &c. 

|  Ibid,  p.  176,  &  177, 
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very  day  before  dinner  is  from  fix  to 
eight  lib.  while  his  Lordlhip  only  drank 
four  lib.  of  lime-water  in  24  hours,  it 
will  follow,  that  whatever  the  different 
diffolving  powers  of  the  lime-water  and 
Carlfbad  waters  may  be  out  of  the  bo¬ 
dy,  yet  the  former  feems,  in  proportion 
to  the  quantity  drank,  to  communicate 
at  lead  an  equal  diffolving  power  to  the 
urine. 

But  without  prefuming  to  decide  cer¬ 
tainly  as  to  the  comparative  virtue  of  the 
Carlfbad  waters  and  lime-water,  1  fhall 
conclude  with  obferving,  that  though  the 
Carlfbad  waters  are  lefs  difagreeable  to 
the  tafte,  and  may  be  drank  in  larger 
quantity  than  lime-water  ;  yet  this  laft  may 
be  drank  equally  good  in  all  places,  and 
at  all  feafons  of  the  year  ;  which  is  not 
the  cafe  with  the  Carlfbad  waters. 
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instance 

OF  THE 

Electrical  Virtue  in  the  cure  of  a 

Palsy. 

By  Mr  PATRICK  BRYDONE* 

Elizabeth  foster,  aged  33,  in 

t  poor  circumftances,  unmarried,  a- 
bout  iy  years  ago,  was  feized  with  a  vio¬ 
lent  nervous  fever,  accompanied  with  an 
qfthma ,  and  was  fo  ill,  that  her  life  was 
defpaired  of.  She  recovered,  however, 
from  the  violence  of  her  diftemper  >  but 
the  fad  effedts  of  it  remained.  For,  from 
this  time,  fhe  continued  in  a  weakly  un¬ 
certain  Rate  of  health,  till  the  month  of 

Jul7 

*  Read  December  15*  1 7 5 7* 


July  755,  when  {he  was  again  taken  ill  of 
the  fame  kind  of  fever  ;  and  after  it  went 
off,  fire  was  troubled  with  worfe  nervous 
fymptoms  than  ever,  ending  at  laft  in 
a  paralytic  diferder,  which  fqmetimes 
affeded  the  arm,  l’ometimes  the  leg,  of 
the  left  fide,  in  fuch  a  manner  as  that 
thefe  p^rts,  though  deprived  of  all  mo¬ 
tion  for  the  time,  yet  Hill  retained  their 
feniability.  In  this  condition  fhe  remain¬ 
ed  till  the  fpring  1756,  when  unexpect¬ 
edly  ilie  grew  much  better ;  but  not  fo 
far  as  to  get  quite  rid  of  her  paralytic 
complaints,  which,  in  cold  weather,  fel- 
dom  failed  to  man.ifeft  themfelves  by  a 
numbnefs,  trembling,  fenfation  of  cold, 
and  a  lofs  of  motion  in  the  left  fide. 

*  v  *  -  •  -  t  • 

This  paralytic  tendency  made  her  ap- 

prehenfive  of  a  more  violent  attack ; 

*  ♦ 

which  accordingly  foon  happened :  For, 
about  the  end  of  Auguft,  in  the  fame 
year,  her  fymptoms  gradually  increased, 
and.  in  a  very  fhort  time,  file  loft  all  mo¬ 
tion  and  fenfation  in  her  left  fide.  In 
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tills  Rate  {he  continued  throughout  laid 
winter,  with  the  addition  of  fome  new 
.complaints  ;  for  now  her  head  fhook  con- 
Rantly  ;  her  tongue  faltered  fo  much5 
when  fire  attempted  to  fpeak,  that  Ihe 
could  not  articulate  a  word ;  her  left  eye 
grew  fo  dim  that  (lie  could  not  diftinguifli 
colours  with  it ;  and  Ihe  was  often  feized 

with  fuch  an  univerfal  coldnefs  and  in- 
fenfibility,  that  thofe  who  faw  her  at  fuch 
times  fcarce  knew  whether  fire  was  dead 
or  alive. 

Whilst  the  woman  was  in  this  mifer- 
able  condition,  obferving  that  ihe  had 
fome  intermiflions,  during  which  {he 
could  converfe  and  ufe  her  right  leg  and 
arm,  in  one  of  thefe  intervals  I  propofed 
trying  to  relieve  her  by  the  power  of  e- 
iedlricity.  With  this  view,  I  got  her 
fupported  in  fuch  a  manner  as  to  receive 
the  {hocks  {landing,  holding  the  phial  in 


her  right  hand  whilft  the  left  was  made 
to  touch  the  ;  d.  After  receiving 

Several  very  *  -  ■  . .  •  t:  he  found  her- 

if 
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felf  in  better  fpirits  than  ufual ;  faid  {he 
felt  a  heat,  and  a  prickling  pain  in  her  left 
thigh  and  leg,  which  gradually  fpread  o- 
ver  all  that  fide ;  and  after  undergoing 
the  operation  for  a  few  minutes  longer, 
ihe  cried  out,  with  great  joy,  that  Ihe  felt 
her  foot  on  the  ground. 

The  eledrical  machine  producing  fuch 
extraordinary  effeds,  the  adion  was  con¬ 
tinued  ;  and  that  day  the  woman  patiently 
fubmitted  to  receive  above  200  {hocks from 
it.  The  confequence  was,  that  the  {ha- 
king  of  her  head  gradually  decreafed,  till 
it  entirely  ceafed  ;  that  ihe  was  able  at 
laft  to  ftand  without  any  fupport ;  and 
on  leaving  the  room,  quite  forgot  one  of 
her  crutches,  and  walked  to  the  kitchen 
with  very  little  afliftance  from  the  other. 
That  night  fhe  continued  to  be  well,  and 
flept  better  than  {he  had  done  for  feveral 
months  before,  only  about  midnight  fhe 
was  feized  with  a  faintifhnefs,  and  took 
notice  of  a  ftrong  fulphureous  tafte  in  her 
mouth  :  but  both  faintnefs  and  that  tafte 

went 
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went  off,  upon  drinking  a  little  water. 
Next  day,  being  eleftrifed  as  before,  her 
ftrength  feniibly  increafed  during  the  o- 
peration,  and  when  that  was  over,  fhe 
walked  ealily  with  a  ftick,  and  could  lift 
feveral  pounds  weight  with  her  left  hand3 
which  had  been  fo  long  paralytic  before. 
The  experiment  was  repeated  on  tne 
third  day ;  by  which  time  fhe  had  re¬ 
ceived  in  all  upwards  of  600  fey  ere 
{hocks.  She  then  telling  us  that  fhe  had 
as  much  power  in  the  fide  that  had  been 
affedled  as  in  the  other,  we  believed  it  u li¬ 
ne  cedar  y  to  proceed  farther,  as  the  elec¬ 
tricity  had  already,  to  all  appearance, 
produced  a  complete  cure.  And  indeed 
the  patient  continued  to  be  well  till  the 
Sunday  following,  viz.  about  three  days 
after  the  laft  operation  5  but  upon  going 
that  day  to  church,  fhe  probably  catched 
cold  ;  for  upon  Monday  fhe  complained  or 
a  numbnefs  in  her  left  hand  and  foot ;  but, 

upon  being  again  eledrifed,  every  fymp- 

tom 
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tom  vaniflied,  and  ihe  has  been  perfectly 
well  ever  fince* 

> 

Coldingham, 

Nov.  1757. 

Patrick  Brydone. 

That  the  above  is  a  true  and  exacl 
account  of  my  cafe,  a.nd  of  the  late  won- 

t  s'  J 

derful  cure  wrought  on  me,  is  attefted 


Elizabeth  Foster, 


1  was  eye-witnefs  to  the  electrical  ex¬ 
periments  made  by  my  fon  on  Elizabeth 
Fofter,  and  faw  with  pleafure  their  hap¬ 
py  effects.  By  the  bleffmg  of  God  ac¬ 
companying  them,  from  a  weak,  mifera- 
ble,  and  at  fometimes  almoft  an  infenfible 
ftate,  £he  was,  in  a  very  fiiort  time,  re« 
ftored  to  health  and  ftrength  ;  of  which 
the  above  is?  in  every  reipech  a  true  ac¬ 
count, 

ROBERT  BRYDONE, 

Miaifter  of  Coldingham. 


EXTRACT 


E 
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OF  A 

LETTER 

FROM 

* 

"*  ■* 

Dr  Whytt  to  DfPringle,  relating  to 
this  account:  Dated  Edinburgh ,  ill 
Deceniber  1757. 

COME  days  ago,  I  had  tranfmitted  to 
^  '  me  Mr  Brydone’s  account  (inclofed) 
of  the  fuccefs  of  the  eleflrical  fhocks  in  a 
paralytic  patient,  atteded  by  the  patient 
herfelf,  and  by  Mr  Brydone’s  father,  who 
is  minifter  at  Coldingham,  in  the  Ihire  of 
Berwick.  At  the  fame  time  I  had  a  let¬ 
ter  from  the  Reverend  Mr  Allan,  minifter 
of  Eyemouth,  (in  the  neighboui  hood).,  in¬ 
forming  me,  that  he  had  examined  the 

S  pa  dent 
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patient  particularly,  and  found  Mr  Bry- 
done's  account  to  be  perfectly  true.  He 
further  informs  me,  that  he  never  obfer- 
ved  the  electrical  (hock  fo  ftrong  from  a- 
ny  machine  as  from  Mr  Brydone’s.  It 
feemSj  that  gentleman  has  not  only  ap¬ 
plied  himfelf  to  the  ftudy  of  natural 
philofophy,  but  alfo  of  medicine. 

ROBERT  WHYTE 
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OF  THE 


REMARKABLE  EFFECTS 
of  BLISTERS, 


I  N 


Leffening  the  Quicknefs  of  the  Pulfe  in 
Coughs  attended  with  Infarction  of  the 
Lungs  and  Fever. 


Firft  Publifiied 


In  the  Philosophical  Trans  act  ions*  Vo!,  50.  Part  2, 


GASES 

OF  THE 

REMARKABLE  EFFECTS 
of  BLISTERS, 

X  N 

Leffening  the  Quicknefs  of  the  Pulfe,  in 
Coughs  attended  with  Infarction  of  the 
Lungs  and  Fever 

ON  E  of  the  moft  natural  effects  of 
bliftering  plaifters,  when  applied  to 
the  human  body,  is  to  quicken  the  pulfe* 
and  increafe  the  force  of  the  circulation. 
This  effedt  they  produce,  not  only  by 
means  of  the  pain  and  inflammation  they 
raife  in  the  parts  to  which  they  are  ap^ 
plied,  but  alfo  becaufe  the  finer  particles 

of 

i  » 

*  Read  February  1 6.  17 58, 
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of  the  cantharides ,  which  enter  the  blood, 
render  it  more  apt  to  ftimulate  the  heart 
and  vafcular  fyftem. 

The  apprehenfion,  that  blifters  muft  iu 
every  cafe  accelerate  the  motion  of  the 
blood,  feems  to  have  been  the  reafon  why 
fome  eminent  phyficiaris  have  been  un¬ 
willing  toufe  them  in  feverifh  and  inflam¬ 
matory  diforders,  till  after  the  force  of 
the  difeafe  was  a  good  deal  abated,  and 
the  pulfe  beginning  to  fink.  However, 
an  attentive  obfervation  of  the  effects 
which  follow  the  application  of  blifters 
in  thofe  difeafes,  will  fhew,  that  inftead 
of  increafing,  they  often  remarkably  left 
fen  the  frequency  of  the  pulfe.  This  I 
had  occafion  formerly  to  take  notice  of*, 
and  fhall  now  evince  more  fully  by  the 
following  cafes. 

I.  A  widow  lady,  aged  about  fifty,  was 
feized  (December  1755)  with  a  bad 
cough,  oppreffion  about  her  ftomach  and 
bread,  and  a  pain  in  her  right  fide,  tho’ 

not 


*  Phyfiological  effays,  p,  69. 
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not  very  acute.  Her  pulfe  being  quick, 
and  fkin  hot,  fome  blood  was  taken  a- 
way,  which  was  a  good  deal  fizy :  Atte¬ 
nuating  and  expectorating  medicines  were 
alfo  prefcribed.  But  as  her  complaints 
did  not  yield  to  thefe  remedies,  I  was 
called  on  December  26th,  after  Ihe  had 
been  ill  about  ten  days  ;  at  which  time 
her  pulfe  beat  from  9  6  to  100  times  in  a 
minute,  but  was  not  fuller  than  natural. 
I  ordered  her  to  lofe  feven  or  eight  ounces 
more  of  blood,  which,  like  the  former, 
was  fizy  ;  and  next  day,  finding  no  a  - 
batement  of  her  complaints,  I  advifed  a 
blifler  to  be  applied,  in  the  evening,  to 
that  part  of  her  right  fide  which  wTas 
pained.  Next  morning,  when  the  bli- 
fter  was  removed,  the  pain  of  her  fide 
was  gone,  and  her  pulfe  beat  only  88 
times  in  a  minute,  and  in  two  days  more 
it  came  down  to  78.  However,  after  the 
bliftered  part  became  dry,  the  pulfe  rofe  in 
in  one  day's  time  to  96,  and  continued 
between  that  number  and  90  for  four 

days  $ 
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days  ;  after  which  I  ordered  a  large  bil¬ 
ker  to  be  put  between  her  fhoulders. 
When  this  plaifter  was  taken  off,  her  pulfa 
beat  under  90  times  in  a  minute ;  and 
next  day  it  fell  to  7  6,  and  the  day  after 
to  72.  The  cough  and  other  fymptoms, 
which  were  relieved  by  the  fir  if  blifter. 
were  quite  cured  by  the  fecond  . 

II.  John  Graham  bookbinder  In  E- 
dinburgh,  aged  thirty-feven,  of  a  thin 
habit  of  body,  formerly  fubject  to  coughs, 
and  thought  to  be  in  danger  of  a  phthifis 
pulmonalis,  having  expofed  himfelf  unwa¬ 
rily  to  cold  in  the  night-time,  was,  about 
the  end  of  January  1756,  feized  with  a 
bad  cough  and  feverilhnefs  ;  for  which 
he  was  blooded,  and  had  a  diaphoretic 
julep,  a  pectoral  deco&ion,  and  a  mixture 
with  gum.  ammoniacum  and  ace  turn  fcilliti - 
cum,  given  him  by  Mr  James  Ruffel,  bur¬ 
geon -apothecary  in  this  place.  On  tl:  ... 
j  2th  ot  February,  alter  he  had  been  id- 

above  a  fortnight,  L  was  defired  to  vifit 

him. 
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him.  He  feemed  to  be  a  good  deal  e- 
maciated ;  his  eyes  were  hollow,  and 

p  *  I  ' 

cheeks  fallen  in :  He  was  almoft  con  ft  ant 
ly  in  a  fweat ;  coughed  frequently,  and 
fpit  up  a  great  quantity  of  tough  phlegm* 
fomewhat  refembling  pus  :  His  pulfe  beat 
from  ii2  to  1 1 6  times  in  a  minute.  In 
this  condition  I  ordered  immediately  a 
blifter  to  be  applied  between  his  Ihoul- 
ders,  which  leifened  in  fome  degree  his 
cough  and  fpitting,  as  well  as  the  fre¬ 
quency  of  his  pulfe ;  but  the  bliftered  part 

no  fooner  began  to  heal,  than  he  became 

% 

as  ill  as  before,  and  continued  in  this 
bad  way  nine  or  ten  days,  gradually 
wafting  with  continued  fweats,  and  a 
great  fpitting  of  a  thick  mucus .  During 
this  time  he  ufed  tin£iura  rofarum ,  and 
the  mixture  with  gum ,  amnion .  and  acet. 
fcilht .  without  any  fenfible  benefit,  and 
had  fix  ounces  of  blood  taken  away, 
which  was  very  watery,  and  the  crajfa - 
mentum  was  of  a  lax  texture.  In  this  al- 
moft  defpei’ate  condition,  another  blifter, 

T  larger 
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larger  than  the  former,  was  put  between 
his  fho alders,  which  remarkably  lelfened 
his  cough  and  fpitting,  and  in  two  or 
three  days  reduced  his  pulfe  to  96  ftrokes 
in  a  minute.  After  this  he  continued  to 
recover  llowly,  without  the  adiftance  of 
any  other  medicine,  except  the  tinclura  ro- 
farum,  and  the  mixture  with  gum.  ammotu 
and  acet.  fcillit.  and  at  prefent  he  enjoys 
good  health. 

III.  Mrs. - ,  aged  upwards  of  forty, 

who  had  for  feveral  years  been  fubject  to 
a  cough  and  fpitting  in  the  winter- 
months,  was,  in  October  17 leized 
with  thofe  complaints  in  a  much  greater 
degree  than  ufual ;  to  remove  which  Ihe 
was  blooded,  and  got  iome  attenuating 
and  pectoral  medicines  from  Mr  John 
Balfour,  furgeon  apothecary  in  Leith.  I 

was  called  on  November  1  ith,  after  lhe 

► 

had  been  ill  feveral  weeks,  and  found  her 
in  a  very  unpromifing  condition.  She 
had  a  frequent  and  fevere  cough,  with 

great 
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great  fhortnefs  of  breath  and  wheezing  ; 
her  lungs  feemed  to  be  quite  fluffed  with 

phlegm,  of  which  fhe  fpit  a  vaft  quantity 

«• 

every  day,  and  of  fuch  an  appearance, 
that  I  was  apprehenfive  it  wras,  in  part  at 
lead,  truly  purulent.  When  fhe  fat  up 
in  a  chair,  her  pulfe  beat  above  130  times 
in  a  minute.  She  had  a  eonfiderable 
third,  and  her  tongue  was  of  a  deep  red 
colour,  with  a  beginning  aphthous  cruft 
on  fome  parts  of  it.  She  was  fo  weak, 
and  her  pulfe  fo  feeble,  that  there  was 
no  place  for  farther  bleeding :  A  blifter 
was  therefore  applied  to  her  back,  No¬ 
vember  Iith,  which  fomewhat  lowered 

/  • 

her  pulfe,  and  leffened  the  fhortnefs  of 
breathing  and  quantity  of  phlegm  in  her 
lungs.  November  16th,  a  fecond  blifter 
was  laid  to  her  fide,  which  gave  her  ftill 
more  fenfible  relief  than  the  former,  and 
reduced  her  pulfe  to  1 14  ftrokes  in  a  mi¬ 
nute.  November  25th,  a  third  blifter 
was  applied  to  her  back,  by  which  her 
cough  and  wheezing  were  rendered  con- 

fiderably 
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fxderably  eafter,  and  the  phlegm  which 
Ihe  fpit  up,  loft  its  purulent  appearance, 
became  thinner,  more  frothy,  and  was 

much  lefs  in  quantity.  Her  pulfe  beat 
now  only  104  times  in  a  minute.  After 
this  her  cough  and  fpitting  increafing  a- 
gain,  £he  had,  on  the  20th  of  December, 
a  fourth  blifter  applied  to  her  back, 
which,  like  the  former,  did  her  great  fer- 
vice.  Her  ftomach  being  extremely  de¬ 
licate,  I  fcarce  ordered  any  medicines  for 
her  all  this  time,  except  a  cordial  julep, 
with  fpir .  wolat .  oleof.  jtin&ure  of  rhubarb 
as  a  laxative,  and  a  julep  of  aq .  rofar .  acet. 
win.  alb.  and  fyr .  balfam.  of  which  laft  fhe 
took  two  table-fpoonfuls  twice  or  thrice 
a-day  in  a  quarter  of  a  pint  of  lint-feed 
tea.  After  the  fourth  blifter,  fhe  drank 
for  fome  time  a  cup-full  of  infufum  ama - 
rum  twice  a-day,  and  continued  to  reco¬ 
ver  flowly:  And  though  during  the  re¬ 
maining  part  of  the  winter  ihe  was,  as  u- 
fually,  a  good  deal  troubled  with  a  cough, 

yet. 
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yet  in  the  fpring  {lie  got  free  from  it,  and 
is  now  in  her  ordinary  health. 

IV.  Christian  M‘Ewen,  aged  twen¬ 
ty-one,  had  laboured  under  a  cough,  thick 
fpitting,  pain  of  her  bread,  and  pains  in 
her  hdes  affecting  her  breathing,  for  a- 
bout  a  twelve-month :  And  after  getting*  by 
proper  remedies,  in  a  good  meafure  free 
from  thofe  complaints,  her  cough,  from 
catching  a  frefh  cold,  increafed  to  a  great* 
er  degree  than  ever,  became  hard  and  dry, 
and  was  attended  with  a  conftant  diffi¬ 
culty  of  breathing,  pain  in  her  left  fide, 
and  headach.  After  having  been  feven  or 
eight  days  in  this  condition,  fhe  was  ad¬ 
mitted  into  the  Royal  Infirmary,  Janua¬ 
ry  9th,  1 757-  As  her  pulfe  was  finalL 
though  very  quick,  viz,  beating  130 
times  in  a  minute,  I  thought  it  unnecef- 
fary  to  bleed  her,  as  from  former  experi¬ 
ence  I  did  not  doubt  but  that  bliftering 
alone  would  relieve  her.  I  ordered,  there¬ 
fore,  a  large  blifter  to  be  applied  to  her 

left 
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left  fide,  where  {he  complained  of  pain, 
and  prefcribed  for  her  the  following  ju¬ 
lep  : 

R.  Aq  menth  fimp.  fpirit.  Minderer.  ana  unc.  irj, 
acet.  fcillit.  unc*  i.  facchar.  alb.  unc*  ij.  Mifce ;  cap. 
coch.  ij,  ter.  in  die. 

* 

She  was  alfo  defired  to  breathe  frequently 
over  the  fleam  of  hot  water,  and  to  drin^, 
lintfeed-tea, 

January  ioth.  Her  pulfe  beat  only 
1 12  times  in  a  minute,  and  was  fome- 
what  fuller  than  on  the  9th.  The  blifter 
was  not  removed  till  late  in  the  evening, 
and  made  a  plentiful  difcharge.  The 
cough  having  been  fo  fevere  laft  night -as 
to  keep  her  from  deep,  I  ordered  her  the 
following  anodyne  draught. 

R.  Spirit.  Minderer.  unc  fs.  acet.  fcillit.  drach.  i.  fyr, 
papav.  alb.  drach.  vi.  Mifce;  cap.  hor.  fomni. 

Jan.  1  ith.  The  cough  eafier  laft  night; 
difficulty  of  breathing  lefs  ;  pulfe  108  in 
a  minute.  Ordered  the  anodyne  draught 
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to  be  repeated,  and  the  ufe  of  the  julep, 
with  acet .  fcillit .  to  be  continued. 

Jan.  1 2th.  Pulfe  flower;  cough  and 
pain  of  the  fide  eafier ;  but  ftill  complains 
of  a  headach. 

Jan.  13th.  Pulfe  94  in  a  minute; 
cough  continues  eafier  in  the  night,  but 
is  troublefome  in  the  day-time, 

Jan.  14th.  Every  way  better;  pulfe 
only  80  in  a  minute.  As  her  cough  is 
ftill  bound,  ordered  her,  befides  the  me¬ 
dicines  above  mentioned,  a  pedloral  de- 
codtion  of  rad ,  alth .  <&c* 

Jan.  15th.  Cough  and  other  com¬ 
plaints  in  a  great  meafure  removed  :  Pulfe 
65  in  a  minute. 

From  this  time  her  cough  gave  her 
little  trouble;  b\!it  on  the  18th  flie  com¬ 
plained  of  a  pain  in  the  epigaftrium ,  with 
ficknefs  at  ftomach,  want  of  appetite,  and 
a  giddinefs  in  her  head,  which  were  con- 
fiderably  relieved  by  a  vomit,  infufum  a* 
marum,  and  ftomachic  purges  ;  and  were 

almoft  wholely  cured  by  the  return  of 

her 
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her  menfes  on  the  5th  of  February,  after 
an  interval  of  eight  weeks, 

V.  A  girl  of  twenty-one  months  old, 
who  had  (December  1756)  a  great  load 
of  the  fmalbpox,  and  not  of  a  good  kind, 
with  a  cough  and  obftrucfted  breathing, 

was,  on  the  feventh  day  from  the  erup¬ 
tion,  bliftered  on  the  back ;  by  which  the 
pulfe  was  leffened  from  200  to  156  ftrokes 
in  a  minute.  Next  day  her  legs  were  al- 
fo  bliftered,  and  the  pulfe  thereby  fell  to 
136.  But  the  child’s  lungs  being  much 
oppfeffed,  and  her  throat  being  io  full  of 
puftules  that  (he  could  fcarce  fwallow  a- 
ny  thing,  £he  died  towards  the  end  of  the 
ninth  day, 

I  could  add  feveral  other  cafes  of  the 
remarkable  effects  of  blifters  in  leffening 
the  cuicknefs  of  the  pulfe  in  coughs* 
attended  with  fever,  pain  in  the  fide, 
and  pituitous  infarction  of  the  lungs: 
But  thofe  above  may  be  fufficient  to 

put 
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put  this  matter  out  of  doubt,  as  well  as 
to  remove  any  prejudice  that  may  ftill  re¬ 
main  againft  the  free  ufe  of  fo  efficacious 
a  remedy. 

In  a  true  peripneumony,  efpecially 
where  the  inflammation  is  great,  repeated 
bleeding  is  the  principal  remedy,  and  bli- 
fters  early  applied  are  not  fo  proper.  But 
when  the  peripneumony  is  of  a  mixed 
kind ;  when  the  lungs  are  not  fo  much  in¬ 
flamed  as  loaded  with  a  pituitous  mat¬ 
ter  5  when  bleeding  gives  but  little  relief; 
when  the  pulfe,  though  quick,  is  fmall ; 
when  the  patient  is  little  able  to  bear  e- 
vacuations,  and  the  difeafe  has  continued 
for  a  confiderable  time:  In  all  thefe  cafes 
bliftering  will  produce  remarkable  good 
effedls,  and,  far  from  increafing,  will  gene¬ 
rally  leflen  the  frequency  of  the  pulfe,  and 
fever,  more  fpeedily  than  any  other  re¬ 
medy,  .  . 

On  the  other  hand,  when  the  fever  and 
frequency  of  the  pulfe  proceed  from  a 
true  inflammation  of  the  lungs,  from 

:  *  i  ,U  -  :::  '  large 
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large  obftruCtions  tending  to  fuppuration, 
or  from  an  open  ulcer  in  them,  blifters 
will  be  of  lefs  ufe,  nay,  fometimes  will  do 
harm,  except  in  the  laft  cafe,  where  they^ 
as  well  as  fifties  and  fetons,  are  often  be¬ 
neficial,  though  feldom  able  to  compleat 
a  cure.  But;  as  in  pituitous  infarctions  of 
the  lungs,  with  cough  and  fever,  repeated 
bliiters  applied  to  the  hack  and  fides  are 
far  preferable  to  fifties  or  fetons,  fo  thefe 
laft  feem  moft  proper  in  an  open  ulcer 
of  the  lungs.  The  former  make  a  great¬ 
er  and  more  fudden  derivation,  and  are 
therefore  adapted  to  acute  cafes  ;  the  lat¬ 
ter  aft  more  fiowly,  but  for  a  much  long¬ 
er  time,  and  are  therefore  beft  fuited  to 
chronic  difeafes.  Further,  while  blifters 
evacuate  chiefly  the  ferous  humours,  if¬ 
fues  and  fetons  generally  difcharge  true 
purulent  matter,  and  on  this  account  may 
be  of  greateft  fervice  in  internal  ulcers. 

In  what  manner  blifters  may  leflen  the 
fever  and  frequency  of  the  pulfe  attending 
internal  inflammations,  I  have  elfewhere 

endeavoured 


OF  BLISTERS. 


i  SS 

endeavoured  to  explain  (*);  and  fliall  on¬ 
ly  add  here,  that  in  the  cafes  above  reci- 

% 

ted,  where  the  quick  pulfe  and  feverifli- 
nefs  proceeded  more  from  a  pituitous  in¬ 
farction  than  a  true  inflammation  of  the 
lungs,  blitters,  by  relieving  this  organ, 
in  fome  meafure,  of  the  load  of  humours 
oppreffing  it,  would  render  the  circula¬ 
tion  through  its  veffels  freer,  and  confe- 
quently  leflen  the  quicknefs  of  the  pulfe 
and  other  feverith  fymptoms. 

It  may  not,  however,  be  improper 
briefly  to  point  out  the  reafon  why  bli¬ 
tters,  which  have  been  obferved  to  be  re¬ 
markably  efficacious,  even  when  early  ap¬ 
plied,  in  pleu rifles  f ,  are  lefs  fo  in  true 
peripneumonies.  This  difference,  I  ima¬ 
gine,  may  be  accounted  for  from  there 
being  no  immediate  communication  be¬ 
tween  the  pulmonary  veffels  and  thole  of 
the  Tides  and  back,  to  which  the  bliilers 

are 

*  Phyfiological  E  flays,  p  69. 

f  Dr  Pringle’s  Obfervations  on  the  difeafes  of  the 
array,  part  g,  clnap.  2. 


156  REMARKABLE  EFFECTS,  &c. 

f  \  ¥ 

.  !  •  ►  *•".  ♦  ft  -  r  «r-  *  '  ’  "  '  *  ’ 

are  applied  ;  whereas  the  pleura  and  inter- 
coital  mufcles  are  furniflied  with  blood- 

vefiels  from  the  intercoftal  arteries,  which 

- 

alio  fupply  the  teguments  of  the  thorax: 
So  that  while  a  greater  flow  of  ferous  hu¬ 
mours,  and  alfo  indeed  of  red  blood,  is 
derived  into  the  veffels  of  the  external 
parts,  to  which  the  vefleatories  are  ap¬ 
plied,  the  force  of  the  fluids  in  the  vef¬ 
fels  of  the  inflamed  pleura ,  or  intercoftal 

mufcles,  muft  be  confiderably  leffened. 

■  *  .  •  # 

Further,  as  the  intercoftal  mufcles  and 

e  -  vi  *"  '  >  •*  r  v 

pleura  are,  as  well  as  the  teguments  of  the 

-  .  V  .  . .  »  • 

thorax ,  fupplied  with  nerves  from  the  true 

intcrcoftals,  blifters  applied  to  the  back  and 

(  -  •  •  •  •  •  •  * . 

fides  may  perhaps,  on  this  account,  alfo 

have  a  greater  effeft  in  relieving  inflam- 

*■  «  •  <■  ■ 

mations  there  than  in  the  lungs,  which 
-  have  nerves  from  the  eighth  pair,  and  from 
the  intercoftals  improperly  fo  called. 


Edinburgh,  May  23. 


17  5  7 


EX- 


EXTRACT 


OF  A 

letter 

FROM 

Dr  Whytt,  ProfefTor  of  Medicine  in 
the  Univerfity  of  Edinburgh,  and 

.  f  •  »  r  « 

F.  R.  S.  to  Dr  Pringle,  F.  R.  S. 


Edinburgh,  10th  Nov,  1757. 

WHAT  you  remark  with  regard  to 
blifters  being  freely  ufedby  thephy- 
ficians  at  London,  in  the  cafes  mentioned 
in  the  paper  I  laft  fent  you,  is  very  juft, 
and  indeed  what  I  knew;  but  although 

-«»  ►  *.  -*  ^  f  -  v  A  0  r 

their  efficacy  in  fuch  circumftances  is 
now  generally  acknowledged  both  in 
England  and  Scotland,  yet  I  do  not  re¬ 
member  that  their  remarkable  quality  in 

leffening 
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leflening  the  quicknefs  of  the  pulfe  has 
been  particularly  attended  to.  This, 
therefore,  I  thought  it  might  not  be  a- 
mifs  to  afcertain  by  a  few  careful  obfer- 
vations. 

I  agree  intirely  with  you,  as  to  the  ufe 
of  blifters  in  fevers  ;  being  of  opinion, 
that  when  there  is  no  particular  part  ob- 
Unified  or  inflamed,  they  are  of  little 
fervice,  and  fometimes  hurtful,  unlefs 
perhaps  towards  the  end*  when  the  pulfe 
begins  to  fink.  Nay,  in  fevers,  where  the 
fubftanoe  of  the  brain  is  afFefted,  and 
not  its  membranes,  I  have  never  found  a- 
ny  fenfible  benefit  from  blifters  :  And  I 
always  fufpefl  the  brain  itfelf  afPefced, 
when  a  fever  and  delirium  come  on  with¬ 
out  any  preceeding  headach,  or  rednefs 
in  the  tunica  albuginea  of  the  eyes.  This 
kind  of  fever  I  have  met  with  feveral 
times,  and  have  obferved  it  to  be  general¬ 
ly  fatal. 


THE  END. 
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